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Preface 


The role of industry and industrial policies in economic development, and 
particularly in the context of the Lima target,’ has been extensively analysed in 
past issues of Industry and Development and elsewhere in the literature of 
industrialization. What distinguishes this issue from the previous ones is its 
emphasis on modelling approaches to policy analysis in the area of industrial 
development for the developing countries. More specifically, this issue shows 
how some of the quantitative models are used to explain certain industrializa- 
tion processes, to discern the policy implications of certain industrial policies, 
and to generate projections under a set of varying assumptions. The issue does 
not dwell upon the technique and methodology of model-building. 

Models are representations of particular phenomena or observable systems 
in the real world. In other words, they are abstractions of a reality that is too 
complex to represent in full detail and they therefore focus only on the 
principal relationships that describe and explain the phenomenon, by eliminating 
inconsequential influences and simplifying the processes. The purposes to 
which a model is put are policy analysis, projections and forecasting. Nowadays 
the decisions of policy-makers are to a growing extent being influenced by the 
calculations and policy implications derived from policy models. It is therefore 
imperative to have a clear understanding of the limitations and possibilities of 
policy models, in view of the increasing dependence of policy-makers on the 
results obtained from them. 

Some of the major limitations inherent in policy models can be 
summarized as follows. First, the art of model-building depends critically on 
the intuitive judgement of model-builders and on how the complex real world 1s 
perceived and abstracted or simplified to manageable proportions. Many 
sérious problems emerge in this process of simplification or idealization. 
Most obvious of all, the conclusions and policy implications of the model tend 
to be very much influenced by how model-builders view the real world and 
reduce it to a set of fundamental relationships. Using the model-builders’ 
jargon, the conclusion reflects the model specification. In other words, the 
choice of the model-builders themselves can a priori dictate the conclusions 
emanating from the model. In particular, the assumptions used in the 
formulation of models greatly influence the results obtained. Less obvious is 
the fact that, since models are simplified or idealized representations and not 
replicas of the real world, the results obtained from them are necessarily 
imprecise. As a result, those who use models for policy-making should be fully 
aware of the possibility that the results may be erroneous. Of course, the degree 


'The target of increasing the share of the developing countries in world industrial production 
to 25 per cent by the year 2000 was set in the Lima Declaration and Plan of Action on Industrial 
Development and Co-operation (ID/CONF.3/31, chap. IV), transmitted to the General Assembly 
by a note by the Secretary-General (A/10112) and also available as UNIDO public information 


pamphlet PI/38. 


of imprecision is directly related to the extent of the mis-specifications in the: 
model and the extent of the realism of the assumptions on which it is based. 

Most troublesome to model-builders is the treatment of political factors. 
Because of their extreme unpredictability, many model-builders exclude 
political variables. Yet it is often the political factors that dominate the 
economic processes. Unfortunately, the current state of the art in model- 
building is not yet up to the challenge of translating the behaviour of political 
actors into mathematical equations. 

Although these limitations may suggest that the models should be viewed 
with some scepticism, their usefulness should not be totally overlooked. The 
only alternative to the modelling approach is some sort of economic analysis, 
based on the same inadequate data encountered in model-building, some 
implicit theoretical underpinning and a set of assumptions. This means that the 
non-modelling approach cannot evade the same basic criticism as that levelled 
at the modelling approach; more importantly, it often fails to indicate clearly 
the quantitative impact of policy changes, which is undoubtedly the forte of 
policy models. 

Once it has been ascertained that the assumptions underlying the models 
are realistic, that the results are not sensitive to parameter changes (in other 
words, that they remain plausible even when some key parameters change), and 
that the models are capable of depicting the situation with reasonable accuracy, 
they can then become an extremely useful tool for policy-making and planning. 
They provide a framework within which policy-makers can make consistent 
and rational decisions. They can provide quantitative implications of policy 
changes and can hence facilitate an evaluation of the consequences of pursuing 
various policy options. Needless to say, however, the results of these policy 
models should be complemented by in-depth qualitative analyses based on the 
policy-maker’s own knowledge of the problem, which often includes elements 
not explicitly accounted for by the model. 

In practice, there is a wide range of quantitative models from which to 
choose for policy analysis. The best known among them are input-output 
models and econometric models. An econometric model is a system of related 
equations describing a set of relations that determine the characteristics of the 
observed data. The builders of such models seek to estimate quantitative 
interrelations among variables and measure the impact of one variable on 
another in order to be able to predict future events or explain some economic 
process. On the other hand, the basis of the input-output analysis is the input- 
output table. This table shows how the output of each industry is distributed 
among other industries and sectors of the economy. At the same time it shows 
the inputs to each industry from other industries and sectors. The salient 
feature of the input-output model is the delineation of interindustry linkages, 
for which an econometric model may prove to be less suited. 

The input-output analysis is today widely used as an analytical tool in 
highly developed economies and to a lesser extent in developing countries for 
economic planning, resource allocation, income distribution and analysis of 
other important policy issues. In this issue, two articles dealing with the Lima 
target use the input-output model, the article on investment planning in the 
Syrian Arab Republic uses an econometric model and the UNITAD aarticle 
employs both input-output and econometric techniques for policy analysis. 
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One of the input-output models that have been developed by UNIDO to 
seek the policy implications of the Lima target is the Lima Development 
Objective (LIDO) model. Using this LIDO model, the first article, entitled 
“Modelling the attainment of the Lima target: the LIDO model”, attempts to 
delineate alternative paths up to the year 2000 that will lead to the achievement 
of the Lima target (in terms of the developing regions’ shares of the world 
manufacturing output) under different scenarios of the world economy. Two 
scenarios of economic development up to the year 2000 are postulated. The 
first, known as a “reference scenario”’, incorporates the hypothesized future 
world economic conditions as they were seen in the mid-1970s, and the second 
incorporates major elements of the International Development Strategy for the 
Third United Nations Development Decade. Then, with the aid of the LIDO 
model, the study calculates and compares the growth rates of the gross 
domestic products of the developing countries required to reach the Lima 
target, and analyses the consequent policy implications related to external 
resource flows, investment requirements, balance of payments etc. 


In the second article entitled ‘Industrial carrying capacity and the Lima 
target’, the analytical scope of the first study is extended to investigate the 
capacity of the earth’s resources to sustain the industrialization implied by the 
Lima target. More specifically, using the scenario for the Third Development 
Decade of the LIDO model, the paper assesses the availability of three major 
resources—labour, natural resources and energy—and the extent to which 
‘supply can meet the demand implied by the achievement of the Lima target in 
the year 2000. The study concludes on the encouraging note that no serious 
constraints, economic or physical, appear to emerge to frustrate the global 
economic development envisaged under the LIDO scenario. 

In the third article, ““The UNITAD project: a world model to explore 
institutional changes over the long run’’, a further methodological extension is 
made to couple a global input-output system with a set of econometric 
equations. At the core of the UNITAD model are 11 input-output regional 
matrices (five for the developed and six for the developing regions), interlinked 
through seven trade matrices, each of which corresponds to a well-defined 
product group, while a set of econometric equations is used to estimate key 
structural coefficients of the model, such as technology, productivity, savings 
and consumption, imports and exports etc. The UNITAD system can be 
characterized as a world and economy-wide simulation model used to assess the 
effects of changes in international and domestic policies on a number of critical 
variables, including current-account positions, the level of unemployment, the 
rate of growth of income and consumption per capita etc. The system pays 
particular attention to the problems of international trade and finance and 
industrialization. One of the innovative features of the model is that it allows 
the simulation of “‘traditional’’ development policies (more growth in the North, 
more North-South trade, more official development assistance, more market 
lending) as well as of ‘‘less traditional’ policies (for example, a gradual 
delinking of North-South, economic co-operation among developing countries, 
domestic institutional changes, and the choice of more appropriate technology). 

Finally, descending from a majestic view of the global modelling to a 
close-up of a more down-to-earth country landscape, the article on investment 
planning and industrialization in the Syrian Arab Republic shows how an 
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integrated two-tier system consisting of a macro-econometric model and a 
detailed industry econometric model was used to generate consistent pro- 
jections of the structure of output in the manufacturing sector of the Syrian 
economy. The rationale for having a two-tier system is that, in order to model 
the industrialization process for development, the entire economy has to be 
modelled, since the interrelations between the industrial sector and the other 
sectors of the economy are such that any study of the industrial sector in 
isolation is unjustifiable. Special efforts were made to reflect in the model a 
number of distinguishing features that are unique to the Syrian economy. The 
model was used to carry out several impact simulations in order to assess the 
macro-economic and industrial effects of alternative public investment decisions. 
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EXPLANATORY NOTES 


References to dollars ($) are to United States dollars, unless otherwise stated. 
References to tons are to metric tons. 
A slash between dates (e.g. 1970/71) indicates a financial or academic year. 


A hyphen between dates (e.g. 1960-1964) indicates the full period involved, including the 
beginning and end years. 
In tables: 
Three dots (. . .) indicate that data are not available or are not separately reported. 
A dash (—) indicates that the amount is nil or negligible. 
A blank indicates that the item is not applicable. 
Columns do not necessarily add to the totals, because of rounding. 


The following abbreviations have been used: 


ACC Administrative Committee on Co-ordination 

EGE Economic Commission for Europe 

ECWA Economic Commission for Western Asia 
Se FAO Food and Agriculture Organization of the United Nations 

GATT General Agreement on Tariffs and Trade 

GDP gross domestic product 

GNP gross national product 

ICOR incremental capital output ratio 

ILO International Labour Organisation 

MVA manufacturing value added 

NMP net material product 

ODA official development assistance 

OLS ordinary least squares 

RMSE root mean square errors 


UNCTAD United Nations Conference on Trade and Development 
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Modelling the attainment of the Lima target: 
the LIDO model 


Secretariat of UNIDO 


Introduction 


One of the models developed by UNIDO to aid the analysis of the Lima 
target is the Lima Development Objective (LIDO) model. Its purpose is to 
formulate, for the period up to the year 2000, scenarios reflecting the 
achievement of the Lima target (in terms of the share of the developing regions 
in the world’s manufacturing output) on the basis of different hypotheses 
regarding the future state of the world economy. 


A description of the LIDO model 


_In its present form, LIDO distinguishes four regions and one economic 
grouping (Africa, Asia, Latin America, the Middle East and the industrialized 
countries), for each of which economic input-output accounts are kept. The 
detail given in the input-output accounting divides the economy into four 
sectors: agriculture, mining, manufacturing, and “‘others’’. 

In its original formulation, LIDO was a single-period model, designed to 
produce a solution for the year 2000, the year of the Lima target. It has since 
been converted to a multi-period model (generating solutions for 1980 and 
1990, as well as 2000) to accommodate the strategy for the Third United 
Nations Development Decade. 

Essentially the LIDO model is a mechanism for completing a scenario 
rather than for generating a solution, in that it attempts to fill in the remainder 
of an economic configuration partially supplied for the target year. The first 
step in the operation of the system is to supply the estimated average growth 
rates of the gross domestic product (GDP) for each region, the value for the 
growth rate in the industrialized countries having already been stipulated 
exogenously. The rates for the other regions are modified as necessary by the 
model, the estimates being supplied only to initiate the solution process. These 
growth rates are then used to derive GDP totals for each region for the target 
year (see figure I). 

Final demand is examined under four headings: consumption (C); 
investment (I); exports (X); and imports (M). For each region, each of these 
components is considered as a vector distinguishing agriculture, mining, 
manufacturing and “others”. The sum of consumption, investment and 
exports, less imports, gives the GDP. The GDP value for each region thus acts 
4s a control in the final demand estimation, which is carried out by estimating 
the separate component vectors. 
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Imports 


_ Imports are the first vector to be calculated. Each of the elements— 
agricultural, mining, manufacturing and other imports—are calculated using 
elasticities with respect to the growth of GDP. 


Exports 


The model system requires that the trade deficit should be specified in 
advance. This permits an examination of alternative scenarios in which, for 
instance, the industrialized countries can be assumed to finance a trade deficit 
for the developing regions. The distribution of this deficit among the 
developing regions is flexible. In addition to an over-all deficit for the 
developing regions (for example, 1 per cent of the GDP of the industrialized 
countries), it is also possible to incorporate specific assumptions about the 
balance of trade for individual sectors. Thus, a particular constraint could be 
applied to agriculture, specifying, for example, that the exports and imports for 
each region are equal, in this way incorporating agricultural self-sufficiency 
into the scenario. This has been done in the reference scenario, but because it 
generated growth rates of the agricultural sector that in some cases were felt to 
be too high, it was altered in the scenario for the Third United Nations 
Development Decade (see the following section). 

With the assumption of self-sufficiency in agriculture in each region, since 
HE agricultural imports have been already calculated, the agricultural exports 
are also known. The mining and ‘“‘other”’’ elements of the export vector are then 
estimated, using elasticities with respect to GDP. The total for exports is, of 
course, itself derived from the previously calculated total imports and the 
=xogenously supplied figures for the trade gap. This means that, from the 
values for total exports and for three elements of the export vector, one can 
derive the fourth element, manufacturing exports, as a residual. Thus the 
manufacturing exports for a region can be viewed as an implication of the 
over-all assumptions of the model. 


Investment 


The investment column considered here refers only to gross fixed capital 
ormation, since changes in inventories are not considered. Given the four 
ctor classifications into which it is divided, each of the elements of the vector 
1as a fairly precise significance. The agriculture element is very small in the 
leveloping regions, and zero in the industrialized countries. The mining 
lement is zero. ‘“Manufacturing” can be taken to reflect the manufacture of 
apital goods and “others” can be taken to mean construction. Observed 
yroportions within the column are maintained, that is to say, the different 
ectors deliver fixed shares of total investment. The model allows for the 
letermination of the investment share of GDP in several ways, using, for 
xample, gross or net incremental capital-output ratios (ICORs) in the 
iggregate or at the sectoral level; in the scenarios presented later, a gross ICOR 
or each region is assumed, according to the level of GDP per capita that has 


een attained. 
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Consumption 


The total for the consumption column is derived as a_ residual: 
C=GDP+M-— X~—I. Thus, the policy aspects of investment, namely, that 
consumption must be correspondingly forgone, are brought sharply into focus. 
From this total, the individual components of the consumption vector are 
found through the use of Engel curves to determine the share in total 
consumption of each of the sectoral outputs, according to the changes in per 
capita GDP. 


Input-output coefficients 


Input-output accounting has been adopted in this model in order to ensure 
consistency in the sectoral projections. The inter-industry approach takes into 
consideration the links between the different sectors and the degree to which 
they depend upon one another, so that, for instance, the production level of the 
“‘others”? sector associated with a particular level for manufacturing can be 
determined. These links, expressed as technical coefficients, cannot, however, 
be regarded as constant, since they change over time in response to 
manufactures. It is clear that input-output coefficients derived from historical 
data for 1975 cannot be expected to remain applicable in 2000, and even the 
derivation of these historical data raises problems, particularly for the 
developing regions. Nevertheless, initial estimates of regional input-output 
coefficient tables have been formed from representative data for each of the five 
regions and are used as base-year reference tables.’ The underlying assumption 
in the scenarios to be described is that the production structure of the 
developing regions will tend towards the present structure of the industrialized 
countries as the level of development of these regions approaches the present 
level of the industrialized countries. For the industrialized region itself, the 
assumption is of a time-trend in the value-added component with the 
maintenance of constant proportions among the intermediate input coefficients. 

The technical coefficients for the developing regions are estimated as 
follows: given the GDP of a region, its GDP per capita is calculated using the 
population projections exogenously supplied. Thus, GDP per capita serves once 
more as an indication of development, and is used to determine the positions 


for each technical coefficient and the value-added coefficient on the path from 
its starting point to the target. 


Feedback adjustment 


The Leontief inverse matrices are then formed from the technical 
coefficient matrices for each region, and the means thus exist to carry out the 
standard input-output analysis, in which the final demand vector is multiplied 


'This was a pilot study for the much more thorough estimation procedure for regional 
input-output coefficients used in the UNITAD model project. See, for example, “‘The analysis and 
long-term projection of interindustry structures. Construction of base-year matrices for the regions 
of the UNITAD project” (UNIDO/ICIS. 163). 
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yy the (I — A)™! matrix in order to derive the corresponding total output levels 
ssociated with this pattern of final demand. 

The value-added coefficients, together with the new total output levels, 
ield the absolute figure for value added in each sector in each region. (The 
otal of value added for each region will be the GDP.) Particular interest 
ittaches to the manufacturing value-added (MVA) figures, for it is in these 
erms that the Lima target and its regional components are defined. 

Since it was the initial GDP estimates that led the model to produce these 
irst estimates of value added, the model now makes an appropriate adjustment 
O these estimates, scaling them up or down according to whether the region’s 
ima target has been exceeded or undershot. (The GDP of the industrialized 
Ountries is not altered: their MVA therefore determines the absolute levels of 
MV A that the other regions have to achieve.) 

As a consequence of the GDP revision for the developing regions, the 
vhole calculation begins once more, since the new GDP estimate will in turn 
jeld new final demand components, new input-output coefficients and so on. 
fhe cycle continues until the Lima targets are achieved for each region. The 
esult is the final estimate for the Lima target scenario, with fully consistent 
ralues for all the variables. 

It may be seen that the LIDO model is somewhat different in its approach 
o other economic models, in that it attempts to reconcile forecasts (such as 
3DP per capita), targets (such as the regional components of the Lima target) 
ind economic relationships (including changes in these relative levels of 
levélopment). Moreover, almost the entire burden of this reconciliation is 
hrown upon the computational algorithm pursued by the model. 


Two scenarios for the Lima target 


In this section two scenarios of economic development up to the year 2000 
ire discussed, the reference scenario, incorporating hypothesized future world 
cconomic conditions as they were seen in the mid-1970s, and a scenario 
ncorporating the targets of the Third United Nations Development Decade. In 
yoth cases the basic assumptions are discussed first and then the technical 
letails of the model calculations. 


Reference scenario 
Key assumptions 


In the LIDO model there are three exogenous assumptions regarding the 
falues of economic variables for the target year that are fundamental to the 
levelopment of the reference scenario. pie 

First, the growth rate of GDP in the developed countries 1s taken as an 
iverage of 4 per cent per annum between 1975, the base year of the 
alculations, and 2000. This value was chosen because it reflected informed 
ypinion at the time of the development of the model, particularly within the 
economic Commission for Europe, on the rates likely to be achievable. (In the 
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light of the general downward revision in estimates of future economic growth 
in the developed countries since the development stage of the LIDO model, in 
the scenario for the Third United Nations Development Decade this growth 
rate has been lowered so as to range between 3.5 per cent and 3.9 per cent.) 

Secondly, the Lima target for regional shares in total world manu- | 
facturing value added is assumed to have been achieved by the year 2000. That 
is, it is built into the scenario that the share of each developing region’s 
manufacturing value added in the world total should be a given percentage, the 
distribution of the developing countries’ total 25 per cent having been 
determined as in figure II (the 1975 values are given for purposes of 
comparison). 

It should be pointed out that there is in fact a contradiction between the: 
shares for developing regions shown in figure II and those agreed on at regional 
conferences held prior to the Second General Conference of UNIDO at which 
the Lima target was adopted. The target share agreed on for the ESCAP region 
of 10 per cent? did not include the Middle East. The share agreed on for Latin 
America was 13.5 per cent.’ It can be seen that, with a 2 per cent share for 
Africa, this gives a total of 25.5, excluding the Middle East. In the absence of 
an accepted reconciliation of these targets, the present working disaggregation 
of the goal has been used. The structure of the LIDO model is such that 
alternative regional distributions of the 25 per cent total may be readily 
examined. 

Thirdly, trade balances are supplied exogenously: the over-all trade surplus 
of the industrialized countries for the year 2000 is given as $134 billion in 1975 
prices. This is balanced by deficits in Africa, Asia and Latin America of 
$44.8 billion each, while for the Middle East a zero balance was postulated. 
These figures were not arbitrarily chosen, however, because the surplus of the 
industrialized countries represents a | per cent share of its total GDP in the 
year 2000 (given the assumed 4 per cent annual average growth rate in this 
region). It can thus be seen as aid for deficit financing, and is divided equally 
between the non-oil-producing regions. (It will be recalled that the targets set 
for the Third United Nations Development Decade included one of 0.7 per cent 
of the developed world’s gross national product (GNP) as concessionary aid 
flows to the developing countries.*) 


Calculating the reference scenario 


Having outlined these assumptions, the results of the scenario may be 
summarized, so that the contrasts between the different regions and between 
the present situation and the postulated future will be readily apparent. 

Table 1 shows the structural composition of final demand (in billions of 
1975 dollars) in each region in terms of its major components. If the variables 


*Decision taken at the Meeting of Ministers of Industry of Developing Countries in Asia and 
the Pacific Region, held at Bangkok on 30 October 1974. 


‘Decision taken at the Latin American Conference on Industrialization, held at Mexico from 
25 to 29 November 1974. 


“See paragraph 24 of the International Development Strategy for the Third United Nations 
Development Decade (General Assembly resolution 35/56, annex). 
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Figure Il. Regional shares in manufacturing value added for the world as a whole 


A. Actual shares, 1975? 
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B. Lima targets, 2000 
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were to grow at a constant annual rate between 1975 and 2000 to reach the 
scenario values shown in table 1, then the rates given in table 2 would be tha 
ones to be adopted. 

The growth rates of GDP show the over-all progress implied for each 0) 
the economies, the rate for the industrialized countries being, of course: 
exogenously given. It is therefore clear that the growth rates in the developing 
regions must exceed the figure for the developed countries by betweer 
approximately 3.2 and 4.5 percentage points if the targets for the year 2000 are 
to be met. 

A picture of the changes in the structure of final demand is given ir 
table 3, which shows the percentage share of each component in total GDP ir 
1975 and 2000, for the industrialized countries and for the developing countries 
as a whole. 


Table 1. Final demand: values for the year 2000 
(Billions of 1975 dollars) 


Region /economic grouping GDP Consumption Investment Exports Imports 
Africa 635375 533.43 147.09 175.58 220.36 
Asia 1715.03 1 306.89 452.93 397.05 441.84 
Latin America 2 831.63 1 787.92 1 088.49 486.93 53 1ife 
Middle East 985.48 657.99 327.47 422.35 422.34 
Industrialized countries 13 445.94 10 245.91 3 065.67 2 726.1 2 591.76 


Table 2. Final demand: average annual growth rates, 1975-2000 


(Percentage) 
Region /economic grouping GDP Consumption Investment Exports Imports 
Africa te. Ve 6.8 ee Te 
Asia 8.3 7.9 9.2 9.4 8.9 
Latin America Skits 7.6 10.8 9.6 9.2 
Middle East 7.4 8.3 8.5 6.2 8.1 
Industrialized countries 4.0 4.0 3.9 4.9 4.6 


Table 3. Final demand: components’ share of GDP, 1975 and 2000 


(Percentage) 
Se SSE eee ae ol See 
Economic grouping Consumption Investment Exports Imports 
1975 

Developing countries 76.0 23.4 24.6 24.0 

Industrialized countries 76.9 23.2 16.4 16.5 
2000 

Developing countries 69.5 S277 24.0 26.3 

Industrialized countries 76.2 22.8 20.3 19.3 
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Thus it can be seen that the large increase in the investment share for the 
Jeveloping region has a pronounced (negative) effect on the consumption share 
und also requires an increase in the import share. 

Turning to the supply side, the implications for the value added in each 
sector may now be examined. It is already known that MVA, which is used in 
he definition of the Lima target, will meet the supplied criterion for regional 
shares. The absolute values and the implied growth rates of all four sectors are 
ziven in tables 4 and 5 respectively. 

It follows from the earlier model description that the causes of the 
production levels in each sector (and thus of valued added in each sector) are 
such that the sectoral value-added growth rates will change in relation to one 
another according to the over-all GDP growth rate for the region. Since, 
however, the Lima targets call for a specific shift in the regional shares of world 
manufacturing value added, and given the growth rate of manufacturing in the 
developed region, it is always possible to calculate the required corresponding 
rate for any of the other regions. This can be done quite independently of any 
model, since the relationship is straightforward. It will be seen that in the 
present case, the gap—that is, the amount by which the growth rate of MVA in 
a developing region must exceed that of the industrialized countries—varies 
between 4.8 (for Africa and Latin America) and 6.4 (for the Middle East). The 
srowth rates of MVA are in all cases—even in the industrialized countries— 
sreater than the growth rates of GDP as a whole. 

Just as the effects of the different growth rates of final demand 
coesfiponents caused changes in these components as a percentage of GDP, so 
do the varying value-added rates alter the relative sectoral composition of 


Table 4. Value added, by sector, for the year 2000 
(Billions of 1975 dollars) 


Region /economic grouping GDP Agriculture Mining Manufacturing Others 
Africa 635),75 119.6 47.2 120.0 348.9 
Asia 1 715.03 321.4 39.8 419.7 934.2 
Latin America 2 831.63 190.4 134.9 779.4 1726.9 
Middle East 985.48 49.7 219.7 179.9 536.1 
Industrialized countries 13 445.94 574.4 ZOU. 4 496.0 8 118.3 


a 


Table 5. Value added: average annual growth rates, 1975-2000 


(Percentage) 
Senne EE 
Region /economic grouping GDP Agriculture Mining Manufacturing Others 

i 8.0 
Africa fae. 5.0 5.8 9.4 
Asia 8.3 Gurl 6.4 10.4 8.9 
_atin America Shs) 6.0 8.5 9.4 ts 
Middle East 7.4 Gn 4.3 11.0 es 
ndustrialized countries 4.0 2.0 2.3 4.6 ; 


Ree es 
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GDP. Table 6 shows the shares for each of the sectors in 1975 and 2000, and 
thus highlights the shifts that are to take place. 

The structural shifts implied by the scenario are quite extensive. 
Agriculture’s share of total GDP decreases very sharply for Africa, Asia and 
Latin America. For the manufacturing sector, the share will increase, but by no 
means to the same degree for all regions: in the Middle East it will more than 
double, in Africa and Asia it will increase by something over one half and in 
Latin America it will only increase by just over one fifth. For the Middle East, 
the share of GDP generated in mining is seen to decrease significantly, in 
contrast to the other regions, where the changes in this share are not dramatic. 
These large shifts in the composition of value added in the Middle East can be 
taken to be the result of a large investment of oil revenues in industrialization 
and the running down of oil reserves. 

The shifts in the regional shares of MVA have already been discussed, but 
in summarizing the changes in the structure of the world economy as a whole it 
is also possible to look at the regional shares in world GDP and world exports, 
and this is done in table 7. 

Several conclusions emerge. First of all, the attainment of the Lima target 
shares for manufacturing output means that a much greater increase is required 


Table 6. Sectora! shares in total value added (GDP), 1975 and 2000 


(Percentage) 
Region /economic grouping Agriculture Mining Manufacturing Others 
1975 
Africa 31.8 10.5 11.4 46.3 
Asia 34.3 3.6 Ware 46.4 
Latin America 2.3 4.7 22.4 60.7 
Middle East 6.8 46.1 7.9 39.2 
Industrialized countries 6.7 P| 29.1 6323 
2000 
Africa 18.8 7.4 18.9 54.9 
Asia 18.7 2.3 24.5 54.5 
Latin America 6.7 4.8 PN fhe 61.0 
Middle East 0) 22.3 18.3 54.4 
Industrialized countries 4.3 1.9 33.4 60.4 


Table 7. Regional shares of world GDP and exports 


(Percentage) 
—eeeeEeeeeeeeSSSSSSSSSSSSSSSSSeeSeEeee 
GDP Exports 
Region /economic grouping 1975 2000 1975 2000 
Africa 1.9 Se 2.9 4.2 
Asia 4.0 8.7 4.0 9.4 
Latin America 6.2 14.4 48 11.6 
Middle East 28 5.0 9.0 10.0 
Industrialized countries 85.2 68.6 793 64.8 
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n the share of GDP. Thus, for example, Africa’s MVA in 2000 is 2 per cent but 
ts GDP share is 3.2. Over-all, the developing region’s total of 25 per cent of 
world MVA is accompanied by a 31.4 per cent share of world GDP. The shares 
of world exports show even greater changes, the developing region’s share in 
world exports having increased from 20.7 per cent to 35.2 per cent. 


Scenario for the Third United Nations Development Decade 
Key assumptions and the Third United Nations Development Decade 


As already mentioned, the structure of the LIDO model was altered for the 
reparation of the scenario for the Third United Nations Development Decade. 
n particular it was changed from a single-period to a multi-period model, 
tiving results for the intermediate years 1980 and 1990. This was both to 
rovide a specific analysis of the period covered by the Decade and to study 
-ontrasting assumptions. In addition, an extra constraint was imposed on the 
nodel, which caused it to adhere to a predetermined growth rate for agriculture 
n the developing countries, which, based on FAO assumptions, was set at 
3.6 per cent per annum in value-added terms. 

The generally lower levels of economic performance in the mid and latter 
1970s in both the developing and the developed countries as compared with the 
Irevious period, combined with the general downward revision of expectations 
or Economic growth in the medium term that followed, led to a revision in the 
Masic assumption in the LIDO model regarding the growth of GDP in the 
Jeveloped countries. Thus, in the scenario for the Third United Nations 
Development Decade, the rate for 1975-1980 was set at the average of the 
yeriod 1972-1977 (that is, 3.5 per cent); a growth rate of GDP of 3.7 per cent 
was assumed for the developed countries during the Decade (1980-1990); 
ind for the period 1990-2000 the GDP growth rate was assumed to average 
my per cent. 

At the same time, advantage was taken of the possibility of introducing 
sxrowth rates for the developing countries based on recent data and projections. 
Thus, whereas the growth rate of total value added in the developing countries 
1ad previously been totally endogenous, the growth rate for the period 1975- 
‘980 was now based on the average for the period 1972-1977 (that is, 6.2 per 
ent) and the rate for the period 1980-1990 was set at 7.4 per cent per 
innum—the figure used both by the Food and Agriculture Organization of the 
Jnited Nations (FAO)® and by the Department for International and 
Zconomic Affairs of the United Nations Secretariat. For the period 1990-2000, 
he growth rate is calculated, as before, by the model; it is the rate that is 
\ecessary in order to allow the Lima target to be obtained by the year 2000. 

Table 8 shows the two sets of growth rates (exogenous growth rates 
n italics). For the periods 1975-1980 and 1980-1990, it is clear not only that 


5Owing to revisions in the assumptions made on the behaviour of technological coefficients in 
he developing regions, the data presented in this paper differ slightly from those used in previous 
JNIDO position papers. 

6See “Agriculture: towards 2000”, technical working paper prepared by FAO for the 
reparatory Committee for the New International Development Strategy. 
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Table 8. Key assumptions in the original and modified LIDO scenarios | 


ee 
Modified scenario 


Original | 
scenario 1975- 1980- 1990- 1975- 
Item 1975-2000 1980 1990 2000 2000) 
GDP (average annual growth rate) 
Developed countries 4.0 ELS) Sufam F399: 
Developing countries 8.1 6.2 TAQ IBA 
Average annual agricultural growth rate 
of developing countries 5.6 3.6 
Agricultural trade surplus in developed 
countries (billions of dollars) 0 689 
Gross ICORs (units) 
Asia, Africa Se 3.2 
Latin America, Middle East 4.5 3.6 


Note: The figures in italics are given exogenously in the LIDO model. 


the growth rates for both groups of countries are now lower but that the gap 
between the growth rates has been reduced. For the period 1990-2000, the 
growth rate for the developed countries is still lower than in the original 
scenario, but in order to meet the Lima target for the share of manufacturing 
output, the growth rate of the developing countries will have to increase to a 
level well over double that of the developed countries. 

The opportunity was also taken to modify the previous assumption 
regarding agricultural production in the developing countries (namely, that 
each region was self-sufficient) in the light of a study by FAO that suggested 
that it would be difficult for some of the developing regions to attain a rate 
higher than 3.6 per cent per year.’ Since the previous assumption had generated 
a higher rate of growth of agricultural value added in the developing countries 
(5.6 per cent), the effect of limiting growth in agriculture in the developing 
countries was to create an agricultural trade surplus in the developed countries 
of $689 billion, where there had previously been an (assumed) balance (see 
table 8). 

A third modification was to lower the ICORs assumed for Latin America 
and the Middle East from the original value of 4.5 to 3.6. This is important in 
the solution process of the LIDO model, since an assumed gross ICOR for each 
region is used to determine the share of investment in GDP. The result of 
introducing increased efficiency in the utilization of investment funds in the two 
regions is that the share of the developing countries in total world investment 
required to meet the Lima target is lower at all points in the modified scenario 
than in the original. (For 1990, for example, the result of the lower growth rates 
is that the required investment share is fully one fifth lower—25.5 per cent in 
the modified scenario as against 32.5 per cent in the original scenario.) 

It therefore follows that, given the constant assumption in both scenarios 
regarding financing from the developed countries that is made available to the 
developing countries, the required savings ratio in the developing countries wil 


"Ibid. 
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so fall: for the year 2000 the required savings ratio in the modified scenario is 
.9 per cent as opposed to 30.3 per cent in the original scenario. 

The most important point that emerges from the assumptions for the 
enario for the Third United Nations Development Decade is that they are 
isically identical with those that have emerged in the International Develop- 
ent Strategy for the Decade. Thus the scenario of the LIDO model 
-monstrates some of the implications and requirements of the Decade that can 
> considered to represent a step towards the achievement of the Lima target. 


Results of the scenario for the Third United Nations Development Decade 


The level of value added attained by 2000 and the average annual growth 
te of value added over the period 1975-2000 in the scenario for the Third 
nited Nations Development Decade are shown in figure III and table 9, 
spectively. Because the scenario assumes lower GDP growth rates for both 
ie developing and the industrialized countries, the absolute value of GDP 
id of value added created in the individual sectors in 2000, as well as the 
yrresponding average annual growth rate over the period 1975-2000, can be 
en to be generally lower than in the reference scenario. The major exception 

the size and growth rate of the agricultural sector in the industrialized 
yuntries, where the lower growth rates assumed for the developing countries 
ee table 8) lead to an increase of from 2.0 to 2.8 per cent per annum in the 
‘owsth rate of agriculture in the industrialized countries. 


Figure Ill. Value added, by sector, for 2000 
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Table 9. Value added: average annual growth rates, 1975-2000 


(Percentage) 
pa ta a a to et 
Region /economic grouping GDP Agriculture Mining Manufacturing Othe: 
Africa 6.2 2.6 6.0 8.5 tal 
Asia TS Sih 7.4 9.4 8.4 
Latin America 8.0 4.5 65 8.4 8.5! 
Middle East 6.6 2.4 3.8 9.4 8.4 
Developing countries 7.4 3.6 Sy 8.8 8.3 
Industrialized countries 3.7 2.8 OM 4.2 3.8 


Looking at manufacturing in the two scenarios, the reduction in th 
projected growth rate of GDP in the industrialized countries led to a fall in th 
average annual growth rate of MVA over the period 1975-2000, from 4.6 pe 
cent to 4.2 per cent. Mirroring the lower growth rate of GDP in the developin; 
countries for the period up to 1990 and the higher growth rate for the periox 
between 1990 and 2000, the average annual growth rate of MVA in th 
developing countries, which averaged 9.8 per cent per annum for the periox 
1975-2000 in the reference scenario, fell over the period 1980-1990 (to a 
average annual rate of 8.7 per cent), and then rose over the period 1990-2001 
(to 10.2 per cent) in the scenario for the Third United Nations Developmen 
Decade. 

Looking at all four components of value added by the year 2000 in the twe 
scenarios (see table 6 and figure IV), the major difference is the lower share fo 
agriculture resulting from the new constraint on the average annual growth rat 
of agricultural output in the developing countries: from 11.0 per cent of th 
total value added in the developing countries in the original scenario it fell t 
8.1 per cent in the modified scenario. The share of mining and manufacturin, 
then rose correspondingly to make up the reduction in the agricultural sphere 
The share of mining in the year 2000 in the developing countries thus rose fron 
7.2 per cent to 9.3 per cent and that of manufacturing from 24.3 per cent ti 
25.2 per cent (while that of the ‘‘others’’ sector—which includes constructio! 
and services—stayed at 57.5 per cent). 

Table 10 summarizes the effects of the attainment of the Lima target o1 
the structure of the world economy as a whole. As in the reference scenario (se 
table 7), the increase in the share of GDP necessary to achieve the Lima targe 


Table 10. Regional shares of world GDP and exports 


(Percentage) 
— ee ee ae eee 
GDP Exports 
Region /economic grouping 1975 2000 1975 200 
Africa 2.4 Oro 41 5a 
Asia 41 8.1 4.8 nul 
Latin America 6.1 1333 49 Ue: 
Middle East 3.0 4.8 8.5 i 
Industrialized countries 84.5 69.7 Uihate 63 
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Figure IV. Sectoral percentage share in total value added for 2000 
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Figure IV. Sectoral percentage share in total value added for 2000 (continued) 
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greater than the increase in the share of MVA: for example, the share of the 
‘veloping countries in GDP rose to 30.3 per cent, while their share in MVA 
ily rose to 25 per cent. Foreign trade can be seen to have responded even 
ore sharply, the relative share of the developing countries having risen by two 
irds (to 36.7 per cent). 


Conclusions 


The major effect of moving from the reference scenario to the scenario for 
e Third United Nations Development Decade is to reallocate intertemporally 
e burden of achieving the Lima target to another period and to make the size 
the task facing the developing countries in the last decade of the twentieth 
mtury even larger—the scenario for the Third Decade shows that the GDP of 
e developing countries as a whole must grow at an annual rate of 8.4 per cent 
yer the 1990s in order to reach the Lima target. Such growth targets for the 
veloping countries are necessarily associated with a transformation of their 
Onomies, as well as an extensive restructuring of the world economy as a 
hole. Since the scenario for the Third Decade also contains growth rates for 
e developed countries for the 1980s and 1990s of 3.7 per cent and 3.9 per cent 
spectively, this suggests that, at a minimum, the North is in a position to help 
e developing countries to achieve the targeted economic growth rates through 
reduction in the tariff and non-tariff barriers to trade prevailing in the 
dustrialized countries. 

Even with the assumption of increased capital productivity in the 
veloping countries in the scenario for the Third Decade, and even with a 
oderate reduction in protectionism in the developed countries, the need of the 
veloping countries for increased international financial assistance to achieve 
e Lima target appears even greater than before. In order to attain the Lima 
rget, the share of the developing countries in world investment should 
crease to over 30 per cent by 1990 and to almost 40 per cent by 2000. This in 
rn will only be possible if the level of domestic saving in the developing 
untries is supplemented by investment resources from elsewhere, highlighting 
é need for a substantial increase in the flow of resources in real terms to the 
veloping countries on a predictable, continuous and increasingly assured 
SIS. 


oy 
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Introduction 


In the present article, as a contribution to the analysis of the world’s 
source potential, a study is made of industrial carrying capacity, which may 
defined as the capacity of the earth’s resources to sustain the industrializa- 
on implied by the Lima target. Thus, the requirements for industrialization 
e analysed below in terms of three important and limited resources: labour, 
w materials and energy. At the same time, consideration is given to the way 
which industrialization contributes to over-all economic growth and changes 
e structure of economies. 

In order to carry out an analysis of the demand for the important 
sources and the extent to which, in the future, it can be met, it is necessary to 
‘velop an economic scenario which provides a picture of the world’s economy 
rer the next few decades. Such a picture must not only include expectations 
garding the behaviour of significant economic variables but must also 
cefporate the goals that have been espoused by the international community. 
1e scenario has been drawn up on the basis of the LIDO model,' and 
corporates the achievement of the Lima target in the year 2000. It is thus a 
enario of industrialization in which the developing countries meet the goal of 
| per cent of the world’s manufacturing production by the year 2000. 

The following section contains an analysis of employment. By taking the 
(DO scenario and analysing its implications for employment in the regions 
ing considered here, it is possible to assess the relative position of demand 
id supply, given the population estimates available for the year in question. 

The next section analyses the essential input of raw materials for 
anufacturing. The analysis is carried out in terms of demand and supply for a 
imber of key minerals, using estimates of the world’s present and expected 
sources of this kind, and incorporating the economic scenario. 

The third section deals with the third resource necessary for industrializa- 
yn, namely, energy. It analyses existing and expected future stocks of both 
iditional and non-conventional energy supplies. It again bases its estimates of 
ture supply and demand on the LIDO scenario. 


The world employment potential? 


In discussing the world employment potential, the question arises whether 
e absorptive capacity of the economic system is sufficient to accommodate 
e vastly increased labour forces of the future. 


IThis is the scenario for the Third United Nations Development Decade, described in the 
ceding article. 
2Throughout this section, the centrally planned economies of Asia are excluded. 
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In order to be able to analyse the employment potential, two modifications: 
had to made to the original LIDO scenario. 


First, while the original scenario distinguished the four economic sectors, 
agriculture, mining, manufacturing and ‘“‘others”’, the data available on the 
labour force permit disaggregation into three sectors only, namely, agriculture, 
industry and services. Mining and manufacturing therefore had to be 
condensed into one sector. Furthermore, the construction sector had to be 
reallocated to the newly formed industry sector.’ 


Secondly, it was felt that, in view of the significant structural differences 
involved, the developed countries should be split into market and centrally 
planned economies. It was assumed that the historical growth differential 
between these two subgroups of developed countries of approximately 2 per- 
centage points would persist in the future. On the basis of this assumption, 
the growth rates of GDP and the sectoral values added could then be 
analytically determined for both subgroups.* 


Tables 1 and 2 give the annual growth rates by economic sector and region 
that were determined on the basis of the above modifications. The most 
striking feature of the modifications is that, for the developing as well as the 
developed countries, the service sector will now have the highest expansion 
rate. This is primarily due to the inclusion of mining in industry, since the 
mining sector in the original scenario is expected to grow only at a slow rate. 


Table 1. Annual growth rates of GDP and sectoral value added, by 
region /economic grouping, 1975-2000 


(Percentage) 

Region /economic grouping Agriculture Industry Services Total GDP 
Africa 2.61 7.05 7.09 6.25 
Asia SoZ 8.74 8.54 7.47 
Latin America 4.50 8.01 8.62 8.03 
Middle East 2.38 5.58 8.66 6.56 
Total developing countries 3.60 7.46 8.42 7.39 
Developed market economies US 2.86 SHOUA 3.26 
Developed centrally 

planned economies 2.39 Oneal 5.30 5.26 
Total developed countries 2.61 3.77 3.83 3.74 


*This was done by applying the sectoral shares of the construction sector in the total GDP for 
the base year of the scenario (1975) in each region to the projections as well. The assumption of 
(limited) structural constancy seems to be justified, as an evaluation of cross-country and cross- 
regional data yielded no convincing evidence of a stable relationship between the share of the 
construction sector in total GDP and the level of economic development. 


*While the growth rates of GDP of the two subgroups can be determined straightforwardly 
on the basis of the above assumption by a simple calculation involving logarithms, the sectoral 
growth rates were determined in a second step iteratively by an RAS procedure. 
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Table 2. Annual growth rates of GDP and sectoral value added, by 
aggregated regions, 1975-2000 


(Percentage) 
SSS ee ae a i en 
Economic grouping Agriculture Industry Services Total GDP 
Developing countries 3.60 7.46 8.42 7.39 
Developed countries 2.61 Su 3.83 3.74 


co ee ee ee ee ee ee ee ee eee 


The development of labour supply and requirements 
Productivity trends 


The discussion of employment potential rests upon the labour-force 
requirements that accompany economic development. These requirements are 
determined by the corresponding development of labour productivity (output 
per capita) in each sector and region. In order to be able to make appropriate 
assumptions with regard to the development of labour productivity over a 
period of time and its relationship to economic growth, the evolution of labour 
productivity over the period 1960-1975, and subperiods thereof, was analysed. 
Tables 3, 4 and 5 give the actual levels of labour demand and its sectoral 
distribution in 1960 and 1975 and the relationship of productivity to economic 
prowth for the period 1960-1975. 

This analysis of growth rates and elasticities was supplemented by 
econometric analyses of productivity development on the basis of cross-section 
and time-series data. While the cross-section analyses did not yield useful 
results (a failure that may be explained by the peculiarities of the available 
sample), the time-series analyses for individual and especially for grouped 
countries gave results that were strikingly similar to the values obtained above. 
This correspondence between the results of the comparison of various points of 
time for all the regions and the time-series analysis of groups of countries in 
each region indicates that the results obtained—with the exception of the 
service sector—are a good representation of actual developments. 


fable 3. Assumed elasticities of productivity growth with respect to 
value added, 1975-2000 


eee 


region Agriculture Industry Services 
\frica 0.20 0.45 0.45 
\sia 0.50 0.55 0.60 
atin America 0.70 0.50 0.50 
Middle East 0.80 0.45 0.50 
“otal developing countries? 0.53 0.49 0.57 


ee, EEE 


4lmplicit elasticities calculated as the weighted average of the four regions. 


bo 
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The results of the foregoing analyses are applied in conjunction with the 
modified LIDO scenario to assess the development of labour-force require- 
ments by economic sectors and regions up to the year 2000. Table 3 gives the 
elasticity values that were used for the developing regions. 

For the material production sectors (agriculture and industry) in developed 
countries, growth rates for labour productivity, rather than elasticities, were 
specified. The major reason for this assumption was that in the future technical 
progress could be expected to evolve autonomously in the developed countries. 
In agriculture it was assumed that labour productivity in all developed 
countries would increase at an annual rate of 4.5 per cent, and in industry at 


Table 4. Development of the demand for labour, by economic sector 
and by region /economic grouping 


(Millions of persons) 


Region /economic grouping Agriculture Industry Services Total 
Africa 

1960 83.1 8.0 14.2 105.4 

1975 100.9 feast 25a) 143.1 

2000 168.9 43.6 64.4 276.9 
Asia 

1960 236.3 32.8 53.3 322.4 

1975 294.1 53.0 85.4 432.4 

2000 464.3 136.0 193.8 794.1 
Latin America 

1960 33.5) 14.0 22.4 70.0 

1975 38.8 25.0 41.8 105.5 

2000 54.0 65.5 VAS 237.0 
Middle East 

1960 19.1 4.1 5.0 28.2 

1975 21.0 7.4 9.8 38.1 

2000 23.6 15.6 Papa 66.9 
Total developing countries 

1960 372.0 58.9 94.9 526.0 

1975 454.8 102.5 162.1 719.1 

2000 710.8 260.7 403.4 1374.9 
Developed market economies 

ioe 51.0 101.3 116.3 268.5 

sae 33.6 113.4 174.6 321.5 

/2i\efs) 109.0 258.6 389.1 


Developed centrally 
planned economies 


1960 Toei 50.0 44.8 167.9 
oe 50.7 81.5 61.9 194.0 
29.7 106.5 85.5 221.7 

Total developed countries 
1960 124.0 1odke 161.1 436.4 
1975 84.2 194.9 236.4 915.5 
2000 Bile 215.5 344.1 610.8 
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‘able 5. Development of the demand for labour, by economic sector 
and by region /economic grouping: distribution by sector 
(Percentage share) 
ct ee err ee ESA SL) es 


legion /economic grouping Agriculture Industry Services 
\frica 

1960 78.8 7.6 ees) 

1975 70.5 11.9 WES 

2000 61.0 i aBe/ 2ose 
‘Sia 

1960 FGM 10.2 165 

1975 68.0 12.3 19.8 

2000 58.5 TTA 24.4 
atin America 

1960 47.9 20.0 S2el 

1975 36.8 23.1 39.6 

2000 22.8 27.6 49.6 
Niddie East 

1960 67.7 14.5 wen 

1975 onl 19.4 PLES 

2000 Shs) f! 23.3 41.4 
Jeveloped market economies 

1960 19.0 SHOT 43.3 

1975 10.5 35.2 54.3 

2600 0 28.0 66.5 


Jeveloped centrally 
planned economies 


1960 43.5 29.8 26.7 
1975 26.1 42.0 31.9 
2000 13.4 48.0 38.6 


.5 per cent in the developed market economies and 4.5 per cent in the 
eveloped centrally planned economies. On the other hand, productivity 
rowth in the service sector was considered to be primarily output-dependent, 
ith elasticities of 0.55 and 0.75 for the developed market and centrally 
lanned economies, respectively.° 

In general, the specified growth rates or elasticities are quite close to the 
istorical values. Since, in most cases, elasticities are used instead of growth 
ates, the adjustment to increased levels of growth in developing countries was 
aken into account, thus avoiding the errors that would arise from the use of 
1consistently specified growth rates. The elasticities of the service sector were 
aised throughout in order to take account of the above-mentioned biases.° 
‘inally, it was assumed that the development of labour productivity would not 


‘This is especially necessary, as the methodology of the original scenario (an input-output 
pproach) does not possess this implicit downward bias for the service sector, even when the 
rojection is made in constant 1975 prices. 

’The above assumptions regarding elasticities and growth rates are based on an evaluation of 
1e historical values given above, the values of the intermediate periods between 1960 and 1975, 
ad the results of the supplementary analyses. 
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come to a standstill, as some experiences might indicate. Given the rationaliza 
tion potential indicated by large intercountry productivity differentials in man 
industries, and taking a not too pessimistic view of future investments anc 
innovations, the above assumption seems to be justified. 


Labour supply and requirements up to the year 2000 


The economic growth implied by the achievement of the Lima target wil 
therefore yield, by the year 2000, the labour requirements shown in table 4 anc 
in the figure below. Table 5 gives the changes in the sectoral distribution of the 
labour force according to this development pattern. 

The labour supply projections for the year 2000 were taken fron 
International Labour Office sources. The projected labour supply for the yea: 
2000 is 273.4 million in Africa, 767.5 million in Asia, 207.3 million in Lati 
America and 75.3 million in the Middle East. In the developed marke 
economies it is 391.3 million and in the developed centrally planned economie 
217.0 million. As shown in table 6, this gives 1,323.5 million in the developin; 
and 597.7 million in the developed countries. Available supply is matched, anc 
even marginally exceeded, by requirements (51.4 million—or 3.9 per cent— 
excess demand for the developing countries and 13.1 million—or 2.2 pe 
cent—excess demand for the developed countries). 

The major result is that, given the implied high economic growth rates, th 
labour force will be absorbed by the economic system by the year 2000, that is 


Development of the demand for labour, by economic sector and region, 1960, 1975 and 200( 
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Table 6. Population and the supply of labour 
ee ee 


Population Labour force Participation rate 
conomic grouping (millions) (millions) (percentage) 
leveloping countries? 

1975 2015.8° 719.1 e5u7 
2000 3 668.3° PRR EY 36.1 
leveloped countries 

1975 | eae 515.5" 45.9 
2000 Te@aale SOT 45.8 
otal 

1975 3 137.9° 1 234.6° 39.3 
2000 4 973.4¢ 1921.29 38.6 


eee 
“Excluding the centrally planned economies of Asia. 
Estimates. 
“Population projection by the United Nations. 
“LO labour-force projections for the year 2000. 


he increase in employment opportunities will be sufficient to provide work for 
he rapidly growing labour forces, especially those of the third world. The over- 
Il conclusion can nevertheless still be drawn, that the application of 
istorically plausible relationships concerning productivity development to this 
cenario of an admittedly accelerated economic growth leads to a surprisingly 
vell-balanced picture for the year 2000. 


The adequacy of non-fuel minerals 


The recent debate on the adequacy of the world’s endowment of non-fuel 
iineral resources for future growth and economic development was initiated 
y the first Club of Rome study, The Limits to Growth, according to which 
lineral resources would be totally depleted within the next century. While it is 
enerally agreed that there is no immediate danger of resources being 
xhausted, there are two opposing views on the long-term perspectives. The 
rst one holds that mineral resources are very limited and that unchecked 
Sonomic growth would imply total depletion in the near future; consequently, 
1e world economy, because of shortages and rising costs of minerals, would 
yon come to a halt. The more optimistic position, on the contrary, assumes 
iat new discoveries, technological progress both in mining and manufacturing 
nd changing economic conditions would continue to provide sufficient mineral 
ipplies for the world’s economy. 

An assessment is made below of the future demand and supply conditions 
f the most important non-fuel minerals, namely aluminium, copper, iron, lead, 
ickel, tin and zinc; the results are then compared with the demand implied by 
1e Lima target. All of these minerals are metals, and taken together they 
scount both in value and physical quantity for by far the largest portion of the 
orld’s total non-fuel mineral production or consumption. 
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The concepts of reserves and resources 


There are two common concepts of the availability of minerals: reserve: 
and resources. On the one hand, G. Govett and M. Govett define reserves a 
the quantity of ore available in the ground which is exploitable under presen 
economic and technical conditions [1]. Generally, these identified reserves— 
which include measured, indicated and inferred reserves—are expressed 1 
mineral (metal) content, which is computed on the basis of the measured oO 
estimated average grade of the identified deposits. By its very nature thi 
definition is dynamic. As new deposits are identified, and as changes in minin; 
technology and economic conditions make hitherto sub-economic deposit 
economically exploitable, the reserve figures can be expected to rise. 

Furthermore, since mining companies often try to maintain a constan 
ratio of reserves to production of 25 or even higher, depending on the numbe 
of years that may be considered a convenient lead time to bring new deposit 
into production, reserves in many instances tend simply to grow in line witl 
annual production [2]. Thus, the current reserve figures can certainly not bi 
taken as indicators of future availability; they serve, rather, as a measure of thi 
amount of minerals that can be mined without the need for increased minera 
prices or major technological breakthroughs. They constitute the potentia 
supply of minerals, the “‘real’’ cost of which will be no higher than it is today. 

On the other hand, as noted by Radetzki, ““Resources, as a concept 
include reserves at one end of the scale and grades, down to the finite limit o 
an element represented by the average amount present in the rock of a regio 
(including offshore areas and the oceans)” [3]. The total of resources consists 0 
reserves, currently known deposits which are not exploitable for economi 
and/or technical reasons, and finally the currently unknown deposits 
composed of hypothetical resources in known districts and _ speculativ: 
resources in unknown districts. Again, as with reserves, these resource estimate 
are not to be thought of as an inventory of ultimately recoverable amounts o 
minerals, for they are themselves of a dynamic nature. Estimates of resource 
are generally based upon geological knowledge and hypotheses (according t 
geological similarities and other criteria), on the one hand, and reasonabl 
assumptions about the least mineable grades of various minerals, on the other. 

Thus, most of the resource estimates are in one way or another the resul 
of past exploration activities and an evaluation of technical possibilities, th 
totals being arrived at by summing up the available estimates of known an 
likely resources of individual deposits, regions etc. As they account onl 
partially for still undiscovered resources, the estimates tend to be rathe 
conservative and to underestimate the amounts of minerals that will b 
available in the long run [1]. 


The development of reserves and resources 


Tables 7 and 8 give a survey of the current knowledge of reserves an 
resources of the seven metals, from which it can be seen that reserves increase 
rapidly, at annual rates that were in general comparable to the growth rates 
production or consumption. That the supply of minerals has up to now bee 
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Table 7. Development of estimated world mineral reserves@ 


(Millions of tons) 
(sire ee a a ee eee 


Dar Aluminium Copper Iron Lead Nickel Tin Zinc 
947 /48° 1 400 100 19 000° 40 rea 6 70 
9509 505 210 61 000 ys a sheesh 
68° 1 060 200 80 000 86 67 45 112 
973! 3 270 335 88 000 130 42 7c es 10) 
97 49 3 480 408 90 600 ae ea aire meee: 
9749 3 480 408 91 000 150 54 10 236 
976" 5 600 503 103 000 136 60 10 166 


4ldentified resources, economically recoverable at current prices, using current technology. 


5G. J. S. Govett and M. H. Govett, “The concept and measurement of mineral reserves and 
sources’, Resources Policy, September 1974. 

Excluding the Union of Soviet Socialist Republics, which accounts for over two fifths of the 
orld's reserves. 

aM. Radetzki, “Will the longer-run global supply of industrial minerals be adequate? A case study 
fF iron, aluminium and copper”, in Economic Growth and Resources, vol. 3, Natural Resources, 
h. Bliss and M. Boserup, eds. (London, 1980). 


®L. L. Fishman and H. H. Landsbergn, “Adequacy of nonfuel minerals and forest resources”, in 
opulation Resources and the Environment, R. G. Ridker, ed., Research Reports of the Commission on 
opulation Growth and the American Future, vol. 3 (Washington, 1972). 


f|, Rajamaran, ‘“Non-renewable resources, a review of long-term projections”, Futures, June 1976. 


9K. J. Walker, “Materials consumption implications of a fully industrialized world”, Resources 
olicy, December 1979. 


_-2€ntering the 21st Century: Global 2000 Report (Washington, D.C., Government Printing Office, 
980). 


Table 8. Estimates of world mineral resources? ° 
(Millions of tons) 


Source 
United States 
Rajamaran Radetzki Walker Government® 
ineral (1973) (1974) (1974) (1977) 
luminium? — 6 310 5 720 8 000 
opper 1 335° 1 450 1 860 2 220! 
on 230 000 195 000 195 000 236 0009 
ead 1 685 tes a 1370 
ickel” 105 ned 112 157 
in 37 oa 21 Sis 
inc 5 090 sa 1 506 4 160 


Meee ee ene CE UETIIISEI IEE SSSSS SSS 
4@Resources include reserves (identified and recoverable resources), other identified resources 
1d undiscovered (unidentified) resources (hypothetical in known districts and speculative in unknown 


stricts). 

>The estimates are shown according to the source. The year in parentheses indicates the year for 
hich the estimate was made. 

CEntering the 21st Century: Global 2000 Report (Washington, D.C., Government Printing Office, 
180). 

AFigures are for bauxite only. If clays are included, resources are considered to be abundant. 

®Excluding deep-sea nodules. 

‘including 690 million tons of copper from deep-sea nodules. 

9iron ores with an iron content of 26 per cent and over. 

"Excluding undiscovered resources and deep-sea nodules. 
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sufficient, and that there are no signs of imminent shortages, can I 
demonstrated not only by analysing physical quantities but also by studying tl 
development of prices and costs. Even granting an imperfect functioning of th 
markets, due to lack of foresight and other factors, increased scarcity wou 
eventually have to lead to rising costs and prices for these materials. Th 
question has been analysed, and the conclusion is generally that the costs ar 
prices of almost all extractive output have in the long run been falling and tha 
in the more recent past, this fall has either continued, albeit at a slower pace, « 
has even come to a halt. 


To sum up, there has been very little evidence until now of any critic 
shortage of mineral supplies. On the contrary, estimated reserves have bee 
steadily increasing; the ratio of reserves to production has in most cases at lea 
been maintained, and the economic indicators (costs and prices) have given n 
clear signal of imminent shortages. 


Because of their importance, aluminium, copper and iron were analyse 
within the LIDO model scenario up to the year 2000 in a region 
disaggregation (market and centrally planned economies, both developed an 
developing), whereas for the other metals only the world totals were studie 
Table 9 gives the assumed elasticities between consumption and GDP fc 
aluminium, copper and iron, and thus the implied annual growth rates fc 
consumption by region.’ The given values correspond, by and large, t 
historical values since the mid-1960s. For the other minerals, the elasticit 
assumptions (again corresponding to historical values) concerning the relatic 
between the world’s total consumption and the growth of world gross produ 
are as follows:® lead, 0.5; nickel, 0.9; tin, 0.3; and zinc, 0.6. Table 10 gives tl 
development of consumption of the seven selected non-fuel minerals, dete 
mined on the basis of the above assumptions, in the context of the Lin 


Table 9. Assumed elasticities with respect to economic growth an 
corresponding annual growth rates of mineral consumption in th 
Lima scenario for the period 1975-2000 


Developed countries Developing countries 
Centrally Centrally 
Market planned Market planned 
economies economies economies economies 
Elas- Growth rate Elas- Growthrate Elas- Growthrate Elas- Growthra 
Mineral ticity (percentage) ticity (percentage) ticity (percentage) _ ticity (percenta¢ 
Aluminium Wes 4.1 1.00 Ss)! 1.50 ill Sate W@)2 
Copper 0.40 1s 0.90 5.0 1.40 10.3 mee 9.0 
Iron 0.40 8} 0.70 Suk Was 8.5 es Ths 


—_—_—_——————— ee — — — 


’The centrally planned developing economies were not included in the LIDO scenario and 


therefore had to be assumed that the historical rates of growth of consumption would continue 
to the year 2000. 


*World GDP is assumed to grow at an annual rate of 4.5 per cent between 1975 and 2000. 
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‘able 10. Development of world mineral consumption from 1975 to 2000 


(Millions of tons) 


RPL 


Developed countries 


Developing countries 


Centrally Centrally 

4 Market planned Market planned World as 
Aineral economies economies economies economies a whole 
\luminium 

19752 9.3 215 0.9 0.3 13.0 

2000: Lima scenario 30.0 9.0 AS 3.4 54.9 

2000: Global 2000 Report? ig: _ 49.3 
>opper 

1975? 55 1.8 0.5 0.3 8.1 

2000: Lima scenario 7.6 Sell 5.8 2.6 ZA 7h 

2000: Global 2000 Report? 16.0 
ron? 

es 419 191 31 31 672 (523) 

2000: Lima scenario 579 472 238 179 1 468 (1 121) 

2000: Global 2000 Report? een GOSil) 
ead 

1975? 4.2 

2000: Lima scenario es} 

2000: Global 2000 Report® 7.8 
Jickel 

1975? 0.65 

2000: Lima scenario 1.58 

2000: Global 2000 Report 1.40 
in 

19754 0.23 

2000: Lima scenario 0.33 

2000: Global 2000 Report? 0.39 
“inc 

1975? 5.6 

2000: Lima scenario 10.9 

2000: Global 2000 Report? 13.2 


—_$—$_$_$_$__ $$$ e—V_re—— 


aAverage consumption, 1974-1976. 


‘Projections according to the 1976 consumption figures and growth rates given in Entering the 


1st Century: Global 2000 Report (Washington, D.C., Government Printing Office, 1980). 


°Production of crude steel. Corresponding iron ore requirements in parentheses. It is assumed 
at the ratio of iron ore to crude steel will not change. 
‘Projections according to the 1976 requirements of iron ore given in Statistical Yearbook, various 
ssues, and growth rates as given in Entering the 21st Century: Global 2000 Report. 


' 
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scenario.? For purposes of comparison, alternative projections corresponding 
to the figures in the United States Government report Entering the 21s} 
Century: Global 2000 Report [4] and the recent major analyses of the future 
development of mineral demand and supply are also given in table 10.'° The 
Lima scenario is a normative one, analysing the effects of acceleratec 
industrialization, while the Global 2000 Report represents an attempt to projec! 
the likely developments. 

Table 11 illustrates the implications of these two development paths for the 
use of currently known economically recoverable reserves. Cumulative con- 
sumption until the year 2000 and the current reserves which will have been usec 


Table 11. Cumulative consumption of minerals and depletion of 


reserves 
Cumulative Year reserves 
World cumulative consumption will be 
consumption in relation to exhausted with 
until 2000 current reserves 1975-2000 growtt 
Mineral (millions of tons) (percentage) in consumption 
Aluminium 
Lima scenario 632 Wik! 2032 
Global 2000 Report 746 Tees} 2039 
Copper 
Lima scenario 327 65.0 2007 
Global 2000 Report 293 58.3 2011 
Iron 
Lima scenario 18 900 18:3 2039 
Global 2000 Report 17 800 ties 2042 
Lead 
Lima scenario 140 93.3 2001 
Global 2000 Report 132 88.0 2002 
Nickel 
Lima scenario 26 43.3 2016 
Global 2000 Report 24 40.0 2019 
Tin 
Lima scenario 6.9 69.0 2009 
Global 2000 Report 7.4 74.0 2006 
Zinc 
Lima scenario 199 84.3 2003 
Global 2000 Report 225 95.3 2001 


—————— ee eee 


*The starting values are average 1974-1976 consumption figures instead of the 1975 figures, tc 
account for the fact that in 1975 metal production and consumption were extraordinarily low 
because of the sharp fall in economic activity in 1975. In the case of iron, crude steel productior 
was used instead of iron consumption. These figures then have to be converted into demand fo 
iron ore, which, because of recycling in the iron and steel industry, will be considerably lower. The 
data for both the statistical analysis of past development and the starting values were taken from « 
UNIDO survey of mineral production and consumption. 

‘For the Global 2000 Report, the projections were not directly available, but had to b 
reconstructed from the current consumption figures and the expected growth rates given in tha 
report. Some discrepancies result, as the base-year dates of the projections do not alway: 


correspond, but in general the correlation seems to be rather good. The base year for th Glob 
2000 Report is 1976. a 
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y then are given for both projections. In addition, the date when the currently 
hown reserves would be exhausted if the 1975-2000 growth in consumption 
ere to continue is also calculated. 

The uniform result of the foregoing is that none of the currently known 
serves will be exhausted by the year 2000. Thus, even on the most extreme 
sumption that technological development will come to a standstill and that 
0 new discoveries will be made, current reserves are adequate to meet the 
emand for minerals even in the case of a relatively high-growth industrializa- 
on scenario. Comforting as this result might at first seem, the fact remains 
lat a further continuation of the trends up to the year 2000 would lead to the 


chaustion of reserves within sometimes surprisingly short periods after the 
sar 2000. 


Conclusions and further outlook 


While it is certainly disquieting to learn that the current knowledge of 
ineral reserves and resources seems to give no immediate assurance of the 
dequacy of mineral supplies in the long run, potential supplies are nevertheless 
ill sufficient to sustain even an accelerated industrialization for quite a long 
eriod. A more detailed analysis of important non-fuel minerals, where 
1ortages seem to be most likely to occur in the next century, shows that 
otential supplies can be expected to suffice for a considerable time to come, 
ther because alternative sources have been found or because improvements 
ave-been made in mining technology. 


The energy dimension 


While the limitations of the world’s energy resources had already been 
nown in principle, the energy crisis of 1973 appreciably increased the general 
wareness that a world energy problem existed. Since then, the long-term 
erspectives of world energy demand and supply have been analysed in a large 
umber of studies, such as those by the International Institute of Applied 
ystems Analysis, the World Energy Conference and the Workshop on 
Iternative Energy Sources, and the variance among these projections 
specially after the year 2000) is large. The differences stem mostly from 
arying assumptions regarding economic growth on the one hand and the 
lationship of energy consumption and economic activity (commonly measured 
y an elasticity) on the other. For this reason, a separate analysis was made of 
ie energy implications of the Lima scenario. 

For the period 1975-2000, the development of primary energy require- 
ents was studied separately for commercial and non-commercial energy for 
e four regions. The development of commercial energy was evaluated by 
asticities, whereas for the development of non-commercial energy, Frisch’s 
-ojections for developing countries were taken [5]."! 


\For the developed market economies, the elasticity decreases from 0.87 (1975-1980) to 0.82 
980-1990) and to 0.70 (1990-2000). The corresponding values for the centrally planned 
veloped economies are 0.80, 0.77 and 0.70, whereas for the developing market economies IM tlbs)5 
)5 and 0.85 have been assumed. It is assumed in Frisch’s projections that non-commercial energy 
ll remain constant in the developed countries. 
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On the basis of these assumptions, primary energy consumption wil | 
increase from 6,700 million tons of oil equivalent (mtoe) in 1975 to 16,740 mtoe 
by the year 2000. These would rank high compared with the other projections.) 
the main reason for the difference being the higher economic growth rates 
necessary in the LIDO scenario for the Lima target to be attained, though the 
elasticities fall within the commonly accepted range (see table 12). 


Table 12. Primary energy requirements, by region 


(Millions of tons of oil equivalent) 


Neen ee ee ee I 


Developed countries Developing countries 
Centrally Centrally 

Market planned Market planned World as 

Year economies economies economies economies a whole 
1975 

Commercial energy? 3 580 1 395 650 435 6 060 

Non-commercial energy? 50 5 455 130 640 

Total 3 630 1 400 1 105 565 6 700 
2000 

Total® 6u7 15 3 540 4 425 2 060 16 740 


4World Energy Supplies 1973-1978 (United Nations publication, Sales No. 79.XVII.13). 


Dy R. Frisch, Third World Energy Horizons, 2000-2020, Monograph submitted to the World 
Energy Conference held at Munich from 8 to 12 September 1980. 


°L_ima growth scenario. 


Turning to the question whether these energy requirements can be met 
from currently known or possible energy sources, the distinction must again 
be made between reserves and resources. Tables 13 and 14 give the currently 
available reserves and the resource estimates respectively. With these figures. 
some tentative conclusions can be drawn regarding the availability of energy. 
But, it must also be remembered that the definition of reserves implies not only 
technological but also economic criteria and the figures for most reserves of 
energy will therefore display certain dynamics when energy prices rise. 

Taking only the non-renewable energy sources (that is, excluding the 
renewable resources, such as hydropower or biomass conversion), energy 
requirements could, at least in principle, be met beyond the year 2000 by the 
known proved recoverable reserves. Even if the implications—such as high 
rates of coal liquefaction and the rapid expansion of nuclear power—are 
drastic, this result is still remarkable for two reasons. First, hydropower and 
other renewable energy sources would lengthen this span even further: 
secondly, no allowance has yet been made for the introduction of breedet 
reactors. 

Yet, optimistic as this picture may be, it hides some serious constraints tc 
further development. Implicitly it has been assumed that the different energ} 
sources are to a large degree replaceable, and, probably much more seriously 
that appropriate measures are being taken to produce the required supplies 
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Table 13. Estimated energy reserves 


(Billions of tons of oil equivalent) 
ee eee 


’ Proved recoverable Recoverable additional 
“nergy resource reserves resources 
Sonventional oil? 90 230 
Jnconventional oil 

Tar sands 40 76 

Oil shale 46 293 
Natural gas 63 163 
Soal 

Hard coal 325 246° 

Brown coal /lignite 140 158° 
Jranium® 43 59 

Total 747 1 225 


Source: Federal Institute for Geosciences and Natural Resources, Survey of Energy Resources 
Hannover, 1980), submitted to the World Energy Conference held at Munich from 8 to 12 September 
980. 


4Including estimated proved recoverable reserves and estimated recoverable additional resources 
f natural gas liquids. 


Assuming that only 6 per cent of the additional reserves in place are recoverable, which is in fact 
lightly below the current average of 6.2 per cent. 


ror a uranium price of up to $130 per kilogram, where uranium is used in light water reactors. 


Table 14. Estimated energy resources 


(Billions of tons of oil equivalent) 


Currently 
Technically economically 
Estimated recoverable recoverable 
nergy resource resources resources resources 
fonventional oil 700 290 90 
Inconventional oil 
Tar sands 350 ’ 520 70 
Oil shale 490 j 
latural gas 280 210 70 
Oal 
Hard coal 5 600 \ 840 420 
Brown coal /lignite 1 400 ) 
iranium used for 
Light water reactors fe) 170 80 
Breeder reactors nae 10 500 4550 
Total 12 530 5 280 
2 030? 730? 


Source: Mobil Oil AG, Federal Republic of Germany (1979). 
aExcluding breeder reactors. 
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This implies, inter alia, a drastic shift in the type of energy used. Most of all, iti 
implies that substitutes must be found for conventional crude oil. According ike 
an unpublished UNIDO study on the dimensions of energy requirements ana 
the Lima target, realistic estimates show that, given the current structure ot 
energy consumption, the supply of conventional crude oil will be insufficient tc 
meet demand after 1995. 

There is thus both the urgent necessity for, and the possibility of, adopting 
the so-called ‘“‘replacement fuel” strategy. Even for the projection period, it will 
be absolutely necessary on the one hand to shift the current fuel basis to new 
fuels such as unconventional crudes, coal and nuclear power, and on the other 
hand to promote energy conservation and the development of renewable 
resources. 


Summary and conclusion 


In this article, a study has been made of industrial carrying capacity in 
three major areas—labour, natural resources and energy—to assess their 
availability and the extent to which supply can meet the demand implied by the 
achievement of the Lima target by the year 2000. The analyses were based on a 
normative development scenario of the implications of the Lima target, derived 
from the LIDO model. 

The chief findings of the study are set out below. 

First, an analysis of the development of labour productivity and the 
world’s employment potential using relatively high growth rates of labour 
productivity based upon historical developments since 1960 shows that, in 
principle, the rapidly increasing labour force could be productively employed. 

Secondly, an examination of seven important non-fuel minerals reveals 
that, even with very high rates of consumption growth, resources will not be 
exhausted. There is sufficient time to develop further (alternative) mineral 
resources, which could sustain the world’s economy at high levels of mineral 
consumption for a very long time. 

Thirdly, the energy supply potential of the world is sufficient to sustain the 
levels of energy demand that are generated by the higher rates of economic 
growth and development implied under the LIDO scenario. The crucial 
problem is that a temporary bottle-neck will be created in the early 1990s owing 
to inadequate supplies of conventional crude oil. This means that the developed 
countries should adopt policies to conserve energy (and especially crude oil). 
that the developing countries—where the potential for energy conservation is 
very limited—should be given preferential access to the world’s stock of crude 
oil, and that the industrializing countries should make a major financial 
commitment to the further development of replacement fuels. For the longer- 
term transition to a new pattern of energy demand and supply, however 
sufficient quantities of coal, non-conventional oil and nuclear energy are 
available. 

Thus, it may be concluded that neither economic nor possible physica 
constraints need present insurmountable barriers to further global devel: 
opment. It has not been possible to include all the possibly relevant 
interrelations and linkages in this exercise. A notable omission is the relatior 
between the environment and human (economic) activity. 
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Even the inclusion of additional factors need not alter the conclusion 
ached regarding industrial carrying capacity. Insufficient international co- 
peration and collective action to tackle the common problems of the world 
ould, however, increase the uncertainty about the future, particularly for the 
eveloping countries. 
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The UNITAD project: a world model to explore 


nstitutional changes over the long run 
UNITAD team* 


Introduction—the setting of the study 


_This article presents some preliminary results of the UNITAD project, 
itiated in 1978 at the request of the Task Force on Long-term Development 
bjectives of the Administrative Committee on Co-ordination (ACC). 
inanced by a special fund, the project was carried out jointly by the United 
ations Conference on Trade and Development (UNCTAD) and UNIDO and 
yonsored by the Department of International Economic and Social Affairs of 
1¢ United Nations Secretariat. The first phase of the UNITAD model was 
»mpleted at the end of 1980 and UNIDO is developing the model further and 
aborating development scenarios. The purpose of the project was to explore 
ith an analytical tool—the UNITAD system of models—the effect of 
ternative development strategies on the prospects of various regions of the 
orld economy, especially in the areas of industrialization, trade and growth. 
[ore generally, the project was meant to contribute to an understanding of the 
ructural transformations that would be necessary in North-South relations and 
ithin the domestic sector of developed and developing countries in order to 
btain a more equitable system of international economic relations. 

The scope of the model has been broadened so as to include some crucial 
ng-term aspects of development. Indeed, because of the generally acknow- 
dged failure of traditional development policies, the poor performance of 
ost developing countries and the persistence of and increase in the most 
ident forms of poverty, both development thinking and modelling are now 
cused on a wide range of issues.! These issues include the relation between 
come distribution and growth; the mobilization of productive resources such 
; labour, land and knowledge, which too often remain grossly under-used; and 
e balanced growth of the economy, in which agriculture and industry reinforce 
ne another through a progressive expansion of their absorptive capacity. An 
oquent echo of the importance of such issues is also found in the 
\ternational Development Strategy for the Third United Nations Development 
ecade (General Assembly resolution 35/56, annex). 

Simultaneously, the changes that have occurred in recent years call for new 
yproaches and solutions, even when dealing with traditional problems such as 
ose relating to trade and industrialization. For instance, the now widely shared 
vareness of the fact that the developing countries cannot expand indefinitely 


*The UNITAD team was responsible for the conduct of a joint UNIDO/UNCTAD project 
global modelling, partly financed by special voluntary contributions. The team was composed of 
Duval (UNCTAD consultant) and two members of the UNCTAD secretariat. 

‘For relatively recent reviews of global models, see Cole [1] and Richards [2]. See also Gupta 
d others [3], Leontief and others [4] and Hopkins and van der Hoeven [5]. 
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on the basis of the growth of the export markets of the more advanced nation 
(which seem to have entered a long period of stagnation) has given a mor 
realistic foundation to policies of collective self-reliance. Very often, howeven 
the implications of increased economic co-operation among developin., 
countries have remained largely unexplored [6], partly owing to the limites 
capability of most existing global models to handle such issues. Littl 
information, even of a very general nature, is to be had on the real chances o} 
limitations of policies designed to bring about substantial changes in worls 
industry and in the direction and structure of world trade. Thus, if thes: 
problems are to be tackled quantitatively, they have to be given definite shap 
and new tools have to be devised to deal with them. 

Similarly, although the concept of appropriate technology has recenth 
gained wide currency, the real scope for its application, as well as it: 
implications in terms of trade, growth and over-all development, have seldon 
been explored systematically by means of global models. Here too, nev 
concepts, approaches and information need to be developed if this importan 
aspect of development policies is to be thoroughly analysed. 

Lastly, as far as is known, there has been little attempt to examine the 
relative importance and the interactions of policy issues and decision: 
concerning the so-called ‘‘external sector”’ (trade, capital flows, aid etc.) on the 
one hand, and the ‘domestic sector’? on the other. Admittedly, theoretica 
elaboration in this area is still lagging behind, but in reality the external and the 
domestic sectors interact very closely, and to restrict the analysis to the 
functioning of only one of the two would be very misleading indeed. Th 
UNITAD project was therefore required to examine the relative efficiency o 
domestic versus international policies in attaining given developing targets. 

To explore these broad issues, even in a rudimentary way, it was felt that 
semi-disaggregated world and economy-wide model was necessary, guaran 
teeing the consistency of all aggregates. The model specification should als« 
explicitly include variables that represent or approximate the new issues anc 
permit an innovative approach to the old ones. 

The efforts made in this direction are described in chapter I below, whict 
deals with the structure and functioning of the model. The model itself is nov 
reasonably complete and can be used for simulation purposes, but it is still fa 
from being a finished piece of work. Its structure, for instance, could be furthe: 
refined and some of the initial estimates could be improved. Nevertheless, the 
results obtained with the model as it stands already appear to provide some 
interesting insights into the problems of industrialization, trade and potentia 
growth over the next two decades. Chapter II shows the results of the simu: 
lation of two scenarios and the summary and conclusions follow in chapter III. 


I. Structure of the model 
A. Selection of the structure 


The model and its working properties are described in sections B and C 
below and in the annex.’ The present section illustrates the main methodo. 
logical features of the model that it was thought would capture the policy issues 


*For a complete set of the equations used, see UNIDO [7]. 
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elled out in the introduction while keeping the econometric estimation and 
mputer work within manageable limits. 

Any model’s specification is influenced by its purpose, the availability of 
ita and existing methodologies. The main distinction usually drawn for 
owth models is between the demand-driven and supply-driven types. The latter 
pe explains growth mostly in terms of the existing stock of production factors 
id is generally better suited to longer-term models, especially in the case of 
veloping economies afflicted by severe supply constraints and market 
gidities. Demand-driven models, such as those belonging to the Keynesian 
mily, are more suitable for explaining short-term and medium-term fluctua- 
ons of economies with large idle capacity and few supply constraints. This 
en, was the first choice to be made. 

Although the UNITAD approach combines aspects of both types of 
odel, the UNITAD system could be described as a supply-constrained model 

the sense that the stock of production factors (including those transferred 
om abroad) does limit the assessment of the growth potential of the economy. 
he multisectoral nature of the model, on the other hand, allows the structure 
' final demand to be explicitly introduced so that an alteration in its 
ymposition (because, for instance, of changes in consumer preferences, of 
chnologically induced changes in investment or of changes in export demand) 
fects the level of gross national product (GNP). Hence, it can be said that, for 
given stock of production factors, the structure of demand influences not only 
e€ composition but also the level of output. 

second choice, which was strongly influenced by the time horizon of the 
odel (i.e. from 1980 to 1990 and 2000), had to be made between simulation 
id forecasting models. The distinction between the two is often a matter of 
-gree rather than of kind. Two main features differentiate them, however, i.e. 
e degree of openness of the system and the interpretation of the results. 
orecasting models generally have a limited number of exogenous variables 
yhich are controlled by the policy-maker or relate to the external environ- 
ent), and a dominant endogenous structure made up of sets of econometric 
juations with coefficients implicitly embodying past and current economic 
ructures. Any forecast based on such models is made on the assumption that 
e underlying economic structures will take their trend values as compared 
ith the estimation period. Under such strong hypotheses, the results of the 
odel can then be interpreted as the expected future (a forecast). Besides the 
tility of any attempt to forecast the long-term future, the rigidity of the 
irametric structures of such models does not, for instance, permit a 
mulation or generation of new industrial structures, consumption patterns or 
stitutional changes that would differ sharply from observed trends. Given the 
slicy orientation of the project, preference was therefore given to simulation 
odels, which are less deterministic and where a higher number of exogenous 
riables permits the modeller to analyse the effects and implications of 
ructural and institutional changes. 

For example, a simulation of economic co-operation among developing 
untries requires the trade shares among developing countries to take certain 
Jues, while a simulation of appropriate technology requires the technical 
efficients to deviate from existing trends. In this respect, the model is 
finitely more open-ended. Admittedly, this can make the manipulation of the 
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model more difficult; the problems can be overcome, however, with the help ¢ 
information derived from external data, relationships or even partial mode 
outside the main system, to project the range of the exogenous variables, < 
well as an appropriate sensitivity analysis. Obviously, the results of tk 
simulation should be interpreted as conditional projections. They give tk 
direction and the magnitude of change, subject to the projected values « 
exogenous values, i.e. with the margin of uncertainty that is imposed, at an 
rate, by the long-term horizon. 

A related problem was that of choosing between a model which woul 
reproduce the year-to-year evolution of the world economic system with all th 
interactions of real, monetary and financial variables, and a model whic 
would yield a range of consistent structural targets for a final and, perhaps, 
few intermediate years. It is clear that, ideally, policy-makers should have bot 
a vision of long-term structural changes and a development path indicatin 
how to attain such targets. It is common knowledge, however, that it is mo: 
difficult, if indeed at all possible, to combine the two approaches in one and th 
same model. Indeed, although forecasting models which allow for limite 
structural modifications in the economic system are normally suitable fc 
indicating a development path for the next few years, they should still be use 
with caution when one or several institutional or structural changes are takin 
place. This is because of the considerable uncertainty that is likely during th 
‘gestation period” of such changes. For instance, it may take anything fro 
five to ten years for the economy to adjust itself to the establishment of a ne 
economic grouping. Past behaviour relations can not really be used to foreca: 
the dynamics of such a process. 


These arguments therefore call for a true ‘“‘long-term”’ model, which woul 
not focus on the yearly fluctuations but would picture the direction of chang 
and attempt to describe the economic system beyond the maturation period. . 
model such as the UNITAD system does not provide year-to-year solutions an 
it computes directly the results for the target years 1990 and 2000. Intermediat 
results for five-year intervals could be introduced if deemed necessary. For tk 
periods included between two bench-mark years, the model assumes that stoc 
variables grow according to a flexible exogenous time path (arithmeti 
exponential etc.). From a formal point of view, the model may be considered 1 
be primarily static. The opposition between static and dynamic, however, ca 
be misleading in such a context. For what is more dynamic, a model based o 
an assumption of rigid economic structures or a model generating ne 
structures or simulating the impact of institutional changes? 

The third choice to be made was between a gap- and a general equilibriun 
type model. In other words, should the model be designed so that it woul 
automatically achieve equilibrium on the commodity and factor market 
domestically and internationally, through the operation of market-clearir 
prices, or should it draw the attention of the policy-makers to the potenti: 
disequilibria (or gaps) that the world economy might face over the next 10-2 
years? The former would imply an assumption of perfect competition an 
transparency on all markets, as well as observed conditions of quas 
equilibrium on the same markets. Prices, in such a context, would represe 
indicators of relative scarcities providing rational signals for policy decisior 
and allocation of resources. The assumption of perfect competition, howeve 


e UNITAD project: a world model to explore institutional changes 4] 


rongly contrasts with the situation observed in several markets, where 
onopoly, monopsony, oligopoly, cartelization, regulation and semi-feudal 
ynditions are frequently found. Phenomena such as unemployment and 
naderutilization of land and capital, not to mention large payment deficits and 
flation, are eloquent manifestations of structural disequilibria and economic 
isorder; similarly, the price behaviour of several commodities and/or factors 
veals, on closer scrutiny, the strong influence of existing power relations. 
urthermore, even if conditions of perfect competition did actually exist, a last 
uestion, rarely dealt with in the description of models, should be raised 
garding methodology, namely, the aggregation problem; for example, to what 
‘tent can “prices” of large baskets of commodities in a semi-aggregated model 
> treated as prices of a micro-economic nature, disregarding the changes in the 
ymposition of the basket? 

Despite some interesting recent contributions [8, 9], however, a generally 
cepted over-all disequilibrium theory does not yet exist. The decision was 
lerefore taken to design the system so as to ensure equilibrium on the 
ymmodity markets, while generating gaps on the investment-savings side, on 
ie trade side and on the labour and land market. The first two gaps are 
jualized by the solution procedure, so that, when the growth rate of a region 
fixed as a target, the model generates three main gaps: the investment-savings 
ap (equal ex post to the balance of current payments), the labour gap and the 
nd gap. If on the other hand, one of the gaps is fixed, the model generates the 
‘owth rate and the other two gaps. The role played by prices in such a context 
necessarily different from that played in a general equilibrium-type model. 
‘hile the index prices of labour and capital are assumed exogenously, sectoral, 
ysumption and export price indexes are generated through the Leontief 
lation and the associated consumption and export converters. The export 
‘ices of agricultural products, raw material and energy include, besides the 
yst-component, an exogenously given price differential reflecting market 
nsions. Import prices are the weighted average of the partner’s export prices. 
elative prices influence household decisions in the allocation of their 
ynsumption expenditure among different categories of goods and services. 
milarly, the ratio between import and domestic prices contributes to the 
gulation of import levels. 


B. Description of the model 


From the outset, the sponsoring agencies of the project made it clear that 
1e model should provide a bird’s-eye view of the world system while remaining 
fa manageable size from a numerical and heuristic point of view. At the same 
me, despite its global scope, the model was required to display the minimum 
sgree of detail necessary for identifying and dealing with the policy issues, and 
e associated variables, towards which the system is geared. The present 
ction describes the choices made in this area. 

The system covers 11 regions (five developed, six developing), broken 
swn as follows: North America; Western Europe; centrally planned economies 
f Europe; Japan; other developed countries; Latin America; Tropical Africa; 
orth Africa and West Asia; South Asia; East and South-East Asia; and 
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centrally planned economies of Asia.’ As is clear, the basis of the disaggrege 
tion adopted is, to a degree, geographical vicinity. It should be noted, in th 
connection, that in most cases neighbouring countries have similar econom 
structures and share to a large extent similar economic and social problem: 
hence, the geographical approach overlaps in many cases with other ay 
proaches. Geographical vicinity, furthermore, was selected from the outset i 
order to provide a framework for the simulation of economic co-operatio 
among neighbouring countries. This strongly contrasts the UNITAD syster 
with other world models, in which countries are grouped according to their pe 
capita GDP level, or other economic criteria, that is, a structure implying 
specific linkage to the world system, better fitted to picture North-South tha 
South-South relations.* 

Three different specifications of regional models have been built fo 
developing market economies, developed market economies and Europea 
centrally planned economies, respectively. The three types of models, howeve 
have several common features, besides adopting to a very large extent the sam 
production, consumption and trade breakdown. Owing to the lack of availabl 
information, the model of the centrally planned economies of Asia has bee 
considerably simplified and it plays a passive role in the system.° It contribute 
trade and financial flows to the international module but there is no feedbac 
of the world economy to the regional economy. 

The 11 regional models are interconnected through a trade module and 
financial flows module. The former includes seven bilateral trade matrices, eac 
of which corresponds to a specific traded commodity group, and a pool c 
services. All traded goods and services are subdivided exhaustively into th 
following categories: agricultural products, other raw materials, energy 
intermediary products, consumer non-durables, equipment goods, consume 
durables and services. The financial flows module includes four pools, officiz 
development assistance (ODA), non-concessional capital flows (including direc 
private investment), interest payments (including profit repatriation) an 
migrant remittances. Each regional model generates the import requirements 4 
well as, when applicable, the outflows of ODA, capital movements, migrar 
remittances and interest payments which are associated with the pattern « 
growth simulated in each region. These data are fed into the trade and capite 
flows modules, which generate for each region the export vectors as well as th 
inflows of ODA, capital, interests and remittances. The trade and capital flow 
modules (and a few other related variables) therefore define the world trad 
and financial structure. Modifications in their values make it possible t 


*The regions are geographical entities. Turkey and Yugoslavia are included in the Europea 
market economies, in accordance with the practice followed by the Economic Commission fi 
Europe. The “other developed countries’’ include Australia, New Zealand and South Africa. TI 
Pacific islands, except Hawaii, are included in East and South-East Asia, which also includ 
Indonesia, Malaysia, Singapore, Thailand and the East Asian countries. 

‘Attempts are sometimes made to combine economic and geographical criteria (as, fi 
example, in the World Bank model). A solution of this type might eventually be worked out for tl 
UNITAD system, so as to introduce results by broad categories of countries within regions, f 
example oil-exporting versus oil-importing countries; this, however, should be done with the he 
of information coming from individual country models outside the system, so as to allow a flexib 
breakdown (that is, capital-surplus rather than oil-exporting countries). 

*Co-operation is now under way between UNIDO and the Academy of Social Sciences | 
China to reconstruct the regional model for the centrally planned economies of Asia. 
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vestigate the effects of changes in the international environment on the 
owth potential of each region. As mentioned earlier, assumptions regarding 
tid trade and financial structures can be combined with other assumptions 
out regional growth patterns so as to compare the relative efficiency of these 
0 broad families of policies on the attainment of given targets. 

Production takes place in eight sectors, namely, agriculture, agri-food, pro- 

ssing, energy, basic products, light industry, capital goods industry, construc- 
yn and services. In view of their importance, energy, mining and agriculture 
ve received more specific treatment. Energy has been further disaggregated 
to four utilizing subsectors: oil extraction, utilities, coal mining, and oil 
fineries and coal products, so as to introduce the effects of alternative energy- 
ix. ““Basic products” has been disaggregated into ‘“‘other mining” and primary 
ocessing of raw materials. Agricultural production in developing countries 
is been pictured as taking place in farms of different size—small, medium and 
rge. The distinction is important, since it has been observed throughout the 
veloping world that farms of different size adopt widely diverse technologies, 
nd and labour use patterns and cropping intensities, which determine, 
cordingly, different yields per unit of land.° Small farms, in particular, show 
many regions higher resource inputs and yields per hectare than medium- 
ed and large farms. The introduction of farms of different sizes therefore 
akes it possible to simulate the effects of land distribution policies in terms of 
rm-output growth, labour absorption and income distribution. 

Consumption and savings in the domestic sector of the economy are 
counted for by households, Governments and enterprises. The sum of their 
come equals the net disposable income of the region. Households allocate 
eir income between savings and eight consumption categories traditionally 
ed in national accounts statistics, that is, food, clothing, rent, furniture, 
alth, transport, education and miscellaneous. It should be noted that for the 
veloping regions the household sector is broken down into rural and urban 
useholds, the rural households showing a higher marginal propensity to save 
d consumption baskets that differ from those of their urban counterparts. In 
is way, the system makes it possible to simulate the effects of exogenous 
anges in the rural-urban income distribution. The Government allocates its 
sposable income between savings and current consumption in administration, 
fence, health and education. Again, by changing the exogenously given 
vernment consumption structure, it is possible to reckon the effects of 
ernative government expenditure patterns in terms of the over-all growth and 
indard of living. Enterprises, finally, are assumed to save their entire 
sposable income. . 

Breakdowns of the trade, production and consumption sectors are given in 
> annex. 


C. Main relations of the model 


No attempt will be made here to give an analytical expression of the 3,000 
uations of the system.’ Instead, this section will briefly summarize the main 


See, for instance, Berry and Cline [10] and the International Labour Office [1 1). 
7A series of flow charts and the complete system of equations are given in a UNIDO 


yer [12]. 
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behaviour relations of the model and the extensive collection and processir 
work involved in estimating them. The comparative advantage of the UNITA 
team was, indeed, its access to the whole United Nations information syste 
and a systematic attempt was made to measure the effect of structural ar 
institutional changes by econometric relations. The following indications ref 
to developed and developing market economies, while the main relations to th 
model for centrally planned economies are illustrated immediately thereafter. 


Production relations are described by regional eight-by-eight input-outp' 
matrices linking output and final demand. In the value-added quadrant, instea 
of using fixed capital and labour coefficients, the model allows for substitutio 
between labour and capital by means of a labour productivity function, tk 
main arguments of which are capital per worker, a value-added coefficier 
embodying the output mix within the sector, and technical progress. Note thi 
this labour productivity relation can be derived analytically from the family « 
the Cobb-Douglas production functions. As mentioned earlier, the productivit 
functions are applied to 12 ‘‘utilizing’’ sectors (instead of 8), since the energ 
and basic products sectors have been broken down into five subsectors. TI 
agricultural labour productivity function in developing countries is compute 
separately for small, medium-sized and large farms, to which percentage shar 
of farmable land are allocated exogenously. The arguments of such functior 
are the ratio of land to labour, cropping intensity, the ratio of capital to work 
and material input per worker. The values of the arguments vary according 1 
the size of the farm. 


A major effort in the area of data collection and analysis has bee 
necessary to derive the 11 eight-by-eight input-output regional matrices, 1 
estimate the parameters of labour productivity functions and to measure tk 
coefficients of agricultural labour productivity functions for farms of differe1 
size. In particular, the regional input-output tables have been built ar 
projected on the basis of a collection of 49 original national tables, checked ar 
standardized by UNIDO. In addition, since the 49 available tables all refle 
technologies and output-mixes of the pre-oil-crisis period, UNIDO hi 
undertaken a specific analysis of the effects of raising oil prices on input-outpi 
coefficients for France, where long time series of detailed input structures a 
available, and for ECE countries over two periods. 


It is clear that technology variables, including capital-labour ratios ar 
input coefficient matrices, should be used as policy variables to simulate tl 
impact of different technologies on the world economy. In the present versio 
trend values have been computed, outside the model, for the five develope 
regions, while a more sophisticated treatment has been adopted for developit 
regions. In the two scenarios described in this article, the latter regions a 
expected to adopt progressively technologies from the North, without attemf 
ing to generate “‘appropriate” technologies. Yet the main component analy: 
carried out on the 49 original country tables showed that vectors of inp 
coefficients, by sectors, tended to cluster for countries of the same region; tk 
suggests that the “technologies” of each region, which at this level should | 
interpreted as technology mixes of subsectors, have specific features attribt 
able to a host of institutional factors, that is, the distribution of enterprises | 
size. In order to reconcile the concept of specific regional technologies with t 
progressive application of imported technologies, the projected input coefficie 
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stors have been computed as a weighted average of base-year vectors and of 
get vectors chosen from among developed regions. The weights, which are a 
iction of exogenous values of capital intensiveness, can then ensure economic 
asistency between the input-output matrices and the productivity functions. 


The productivity relations in industry have been analysed on the basis of 
ta provided by the United Nations Secretariat in the Yearbook of Industrial 
atistics from annual surveys conducted at the enterprise level, a source so far 
explored. These data were processed for a sample of 33 countries for the 
ars 1967-1976; 55 indicators derived from the original data were computed 
- 40 ISIC three-digit sectors separately for each country. 


Similarly, for developing countries the agricultural productivity functions 
ve been estimated on the basis of information provided by the Farm 
anagement and Production Economics Service of FAO for samples of several 
susands of farms of different size, covering 18 developing countries. For each 
‘m it was possible to derive 17 original indicators measuring land, labour, 
pital and material input and cropping intensity by farm size, as well as 
tput, yields and output per worker. 


Households allocate their disposable income between savings and eight 
ivate consumption categories. Total private consumption is a function of net 
posable income per capita and population, while its structure by object 
pends on average per capita consumption and on the relative prices of the 
ht consumption categories. For the developing regions, total private 
nsymption, as well as private consumption by object, have been estimated 
yarately for the rural and the urban sectors. The data base used for 
imating econometrically both the aggregate consumption function and the 
gel curves includes the information provided by the United Nations 
cretariat in the Yearbook of National Accounts Statistics (for the developed 
tions) and by ILO in Household Income and Expenditure Statistics, covering 

large developing countries. Government consumption is a function of 
vernment disposable income, while its structure is assumed exogenously. 
tal gross domestic savings are obtained by adding up the savings of 
useholds, government savings and the gross (of depreciation) disposable 
‘ome of enterprises. 


For a given output mix, endogenously determined by the input-output 
ations, investment requirements by producing sector are derived from 
oductivity functions and technology parameters such as capital-labour ratios 
d depreciation rates. Therefore, investment is basically allocated according to 
mand rather than on the basis of some type of profit-maximization 
schanism. For the developing countries, investment in agriculture includes 
> capital expenditure needed for land extension and increased cropping 
ensity. The information used for building these relations has been obtained 
ym the United Nations Yearbook of Industrial Statistics and from the FAO 
oject ‘Agriculture: towards 2000”. 


Trade has received an elaborate treatment. As mentioned earlier, imports 
eight groups of goods and services are computed within each regional model 
the basis of econometrically estimated import functions. The main 
suments of the latter are an activity variable (generally the domestic 
oduction of one or more industrial sectors); the ratio of domestic to import 
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prices; and two policy variables, namely, the level of protection (tariff and no: 
tariff) and the average domestic market size, that is, an indicator measuring tl 
degree of economic co-operation among neighbouring countries and/or tl 
effect of the enlargement of the domestic market as a result of the grow 
process or of income redistribution policies. The activity variable is expected * 
measure complementary imports, while the other three tend to decrease the 
level through import substitution. In particular, the domestic market size 

instrumental in determining the levei of imports and, via the input-outpt 
framework, in allocating final demand between domestic supply and import 
This curbs the growth of the basic products and of the capital goods sectors | 
regions with a small industrial base and introduces a means of measuring tt 
long-term impact of economic groupings which affect the domestic size of tl 
market. The functions have been estimated from both time-series and cros 
sectional data provided by trade tapes of the Statistical Office of the Unite 
Nations Secretariat. Extensive data on protection levels were also derived fro! 
UNCTAD and GATT sources. 

As already mentioned, exports are generated by the trade module, which 
made up of seven 11-by-11 trade share matrices (for goods) and by one pox 
(for services). The generation of the export vector, therefore, depends critical 
on the projections of such trade-share matrices. To endogenize these matrice 
two different procedures were applied, the gravitational and the sem 
aggregated models. According to the first, any bilateral flow, for a specif: 
commodity group, depends on the total imports (all origins) of the importin 
region, on the total exports of the exporting region, and on “‘econom: 
distance”’ estimated by the gravitational model itself, which is influenced b 
transport costs, and institutional and sectoral conditions. The semi-aggregate 
model, on the other hand, is an extension of Stone’s linear expenditure systen 
used in projecting private consumption. Its explanatory variables are the tot 
imports of the importing countries and the relative price indices (here in un 
values) of imported goods. In the present version, trade shares are used <¢ 
exogenous parameters. Their projection for the horizon year has been derive 
from three sources outside the system: 


(a) For some regions, particularly the centrally planned economy region 
the trade shares deviate considerably from their trends—they have bee 
determined so as to reflect policy statements published in these two regions an 
should therefore be interpreted as policy variables; 


(b) For primary commodities, the trend given by the semi-aggregate 
model has generally been followed, with the exception of trade shares in tl 
energy sector, which have been endogenized in one scenario, so as to brir 
about a production level equal to a predetermined maximum productic 
capacity in all market economies except those of West Asia, the export flov 
of the latter region therefore being a residual (see chapter II, section B, below) 


(c) For manufactures (intermediary products), consumer non-durable 
equipment, and consumer durables), the estimates obtained by the gravitation 
model have been taken as a basis, with controls to restrict the magnitude of tk 
changes to a ceiling that is a decreasing function of the share in the base yea 
This treatment is meant to reflect the crucial influence of the dynamics | 
supply on the long-term competition between different exporters, as can | 
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bserved, for example, in the development of exports of manufactures of East 
sia and Japan during the observation period. For each region the difference 
etween total imports and total exports determines the trade gap. 


Labour demand, supply and unemployment are generated in the demo- 
raphic labour-market block of the system. Labour demand by production 
ctor is obtained by dividing sectoral value added by the corresponding labour 
roductivity, while total labour demand is obtained by adding through sectors. 
abour supply is obtained by multiplying the male and female working age 
opulation at the target year (obtained from the United Nations paper 
Selected world demographic indicators by countries, 1950-2000" (ST/ESA/ 
ER.R.38)) for their corresponding participation rates, which have been 
rojected outside the model on the basis of the ILO population and labour 
yrce projections, 1975-2000 and the United Nations work just cited. 
Inemployment is obtained as a difference between labour demand and supply. 
lote that for the developing countries, labour demand, supply and unemploy- 
lent are computed separately for the urban and the rural sectors. 

Land demand, supply and land gap are computed for the developing 
gions only. Land demand depends on the exogenously projected ratios of 
ind to labour of each class of farms, on land distribution among small, 
edium-sized and large farms, and on the desired level of agricultural output. 
and supply is projected exogenously on the basis of figures obtained from 
1¢ FAO project ‘“‘Agriculture: towards 2000”, which include feasible land 
xtension. Land gap is the difference between supply and demand. 

~The regional model for the centrally planned economies of Europe shares 
sveral features and relations with the models for the market economies. It 
10ws, however, some differences. For example, all aggregates are expressed in 
‘rms of net material product (NMP); the model is computed almost exclusively 
1 constant prices, the only equations in value terms being those linking the 
gion to the world economy; a major feature of the Eastern European model is 
iat full employment is always assured through a trade-off (computed by the 
\odel) between new technology, reflecting desired ratios of capital to labour, 
nd old technology, which is more labour-intensive. The rate of withdrawal of 
ld technology is thus endogenously determined in the model as a compromise 
etween decisions to introduce modern technology with a priority ranking of 
ctors, and the need to achieve full employment. As a consequence, the 
verage labour productivity determined by the model lies between the lower 
mit set by the old technology and the upper limit set by the new technology. 
his holds true for six ‘‘industrial’’ sectors (agri-food processing, oil refineries 
nd coal products, primary processing of basic products, light industry, capital 
sods industry and construction), for which two different specifications for the 
id and the new technologies are included. For the remaining sectors, an 
yverage productivity function has been estimated on the basis of time-series 
ata. 

To end this description of the UNITAD system, a few indications may be 
ven of its functioning. The model is solved by iteration. The values of the 
ase-year conditions, the regional GDP growth rates and the initial values of 
.e value-added share vector (which becomes endogenous once convergence has 
sen reached) are fed into the system, which generates all final demand 
ymponents through its parametric structure and the exogenous assumption. 
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The aggregate final demand generated at the end of the first iteration does not 
need to be equal to GDP; hence, in order to ensure consistency, the systen 
adjusts the former through a loop affecting the wage and non-wage shares of 
value added, which, in turn, determine a new final demand vector. Through thu 
Leontief inverse matrix, the latter generates a new value-added share vector 
which is used for the next regional iteration. When all regional models have 
converged, an interregional loop generates new export values and new facto: 
payments for each regional model, and a new set of regional iterations begins: 
Three interregional iterations and three-by-five regional iterations for eact 
regional model are generally sufficient to yield consistent solutions at the 
regional and interregional level. The system can therefore be said to be fairly 
stable, in spite of its non-linear character, and to converge rapidly. Two flow 
charts (figures I and IJ) illustrate the main interrelations mentioned in this 
paragraph. 

At the present stage, however, a number of trial runs of the system are 
needed in order to generate a meaningful projection and to familiarize the users 
with the system’s response. This cumbersome procedure is necessary because 
there is no systematic feedback of the values of the gaps generated by one run 
to the exogenous variables embodied in the assumptions. The model has 
therefore been used, so far, as a man-machine system, in the sense that the 
feasibility and plausibility of the gaps must be assessed for each run by the use 
of the model. New exogenous variables are then fed into the system and a new 
run made to test the resulting new gaps. 

At the present juncture, sensitivity tests are being systematically carried 
out to shorten the process of adjustment. In the near future, it is envisaged 
that the completed system will generate the values of the technology variables 
and trade variables (protection and share variables) in line with given growth 
and trade-gap targets. 


Figure |. Flow chart for the global model 
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Figure Il. Flow chart for the regional model 
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II. Policy applications of the model 


INPUT-OUTPUT 


The model structure described in chapter I above and the annex below has 
en used to evaluate the picture of the world economy in 1990, as well as to 
sess a range of future regional developments that would be consistent with 
o alternative sets of exogenous assumptions, broadly identified as a “trend” 
snario and a scenario for the Third United Nations Development Decade. It 
ould be clear from the outset that the results emanating from such an exercise 
ould be interpreted with extreme caution. Most certainly they must not be 
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identified as forecasts, even of a very broad nature. They are essentiall’ 
conditional projections, providing a set of consistent results for the target yean 
given the projected values of the exogenous variables. Whether they ar’ 
optimistic or pessimistic, plausible or implausible, desirable or undesirable will 
largely depend on the accuracy of the exogenous predictions, as well as on tha 
specification of the model itself. If, for instance, the gaps resulting from tha 
assumptions are beyond any realistic magnitude, the initial assumptions car 
and should be changed to explore alternative futures. The interest of the mode; 
should therefore be evaluated on the basis of its capacity to explore the 
response to alternative sets of asumptions and not on the basis of a single 
scenario. 


A. The trend scenario 


Basic assumptions 


The title of this scenario refers to trends observed in the past, but this 
requires clarification. The general orientation has been to take expected trends, 
as they are perceived today, rather than those observed over the last 15 years. 
As far as the international environment is concerned, both a continuation of 
present financing and monetary practices and moderately free trade policies are 
assumed. Commercial loans and direct investment continue to grow at 
currently observed rates (12 per cent a year) and to be distributed geo- 
graphically as at present, that is, with a few developing countries absorbing an 
extremely large proportion of total lending. Lending conditions (interest rate 
and maturity) continue to be unfavourable for borrowers. Poorer countries 
continue to be dependent on ODA from donor countries at a level that is 
expected to increase only marginally from the current figure of about 0.35 per 
cent of the GNP of the donor country. The values attributed to the trade share 
matrices and to the dummy variables for protectionism feature a situation in 
which no further commercial integration is assumed either in the North or in 
the South. No further protection is simulated in the North-South trade on 
either side, while the relative international prices of energy and agricultural 
products are assumed to be 2.6 and 1.3 times higher in 1990 than in 1970. 


At the domestic level, regional GNP is assumed to continue to grow al 
differentiated rates. The over-all rate for the North (about 3 per cent) over the 
period 1975-1990 reflects current expectations, taking into account the modest 
performances recorded between 1975 and 1980. For the developing world. 
growth rates of about 3.5 per cent are tested for Tropical Africa and South 
Asia, while Latin America, West Asia and East Asia are assigned rates o! 
approximately 6 per cent. In the area of technology, the choice of techniques ir 
agriculture, industry and services is expected to reflect the continued transfe1 
and adoption of capital and input-intensive technologies developed in the 
North. No institutional changes are assumed in the domestic distribution o! 
assets and income, nor is any alteration foreseen in the level of taxation and ir 
the structure of government expenditure. 
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Over-all assessment of the trend scenario 


The picture of the world economy that emerges for 1990 on the basis of 
fevious assumptions is not very encouraging. At the international level, it 
ems to be dominated by the persistence of large payment imbalances, 
flecting consistent resource gaps, to finance GNP growth rates that are less 
uoyant than in the past. As can be seen from the table, the imbalances are 
articularly severe for Latin America and East Asia, while West Asia and the 
ther developed countries enjoy comfortable surpluses. Trade is almost in 
juilibrium for Western Europe, Japan and the two regions with centrally 
lanned economy and, to a lesser extent, for North and Latin America. West 
sia and the other developed countries enjoy large surpluses, while all other 
>veloping regions are faced with large trade deficits, ranging from 5 per cent 
7 per cent of their GNP. 

When factor payments from and to abroad and ODA are taken into 
nsideration, the over-all picture appears substantially improved for North 
merica, which, thanks to a hefty inflow of interests and profits, will move 
om a deficit of over 1 per cent of its GNP to a small surplus. Other 
\dustrialized regions do not show any noticeable changes. Tropical Africa and 
outh Asia show an over-all improvement in their current foreign accounts 
ecause of large inflows of ODA and, in the case of South Asia, substantial 
-mittances by migrants. The position of the current balance is much worse for 
ast Asia and, especially, Latin America. There, interest payments on foreign 
ng-term outstanding debt will absorb almost 8 per cent of GNP (about 2 per 
nt in 1977), showing that there is a pressing need for these regions to control 
le growth of their foreign debt. 

In the model, surpluses are assumed to be recycled as short-term capital 
ovement. In practice, however, recycling of this order of magnitude has little 
lance of occurring under present conditions. Indeed, an examination of the 
osition of the basic balance (current balance plus inflows and outflows of 
ng-term capital) shows a substantial equilibrium for all regions except Latin 
merica and East Asia, which could require large amounts of balance-of- 
ayment financing, in addition to the already large borrowing of long-term 
ipital. For these two regions, a growth rate of output of 6 per cent is clearly 
naffordable under the assumptions made in this scenario. 

It should be noted that, under this scenario, all the developing regions will 
ive long-term outstanding debts of colossal dimensions in 1990. In East Asia, 
outstanding debt will be equivalent to 64 per cent of current GNP (30 per 
nt in 1975). Similarly, Latin America, South Asia and Tropical Africa will 
ce outstanding debts of between 32 per cent and 60 per cent of their GNP. 
ven more disturbing is the fact that, in 1990, interest payments on current 
itstanding debt will be as large as the current-account deficits of all 
veloping regions (West Asia excluded). Similarly, interest payments from 
-veloping countries will absorb 75 per cent of their total export earnings of 
ricultural products and raw materials (energy excluded). Clearly, a policy of 
savy indebtedness cannot be sustained in the long run under the conditions at 
esent regulating world trade and finance. 

In almost all developing and several developed regions, rising unemploy- 
ent and a probable worsening of domestic income distribution prevail in this 
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scenario. Indeed, with the present growth rates of output, the adoption q 
increasingly capital-intensive and input-intensive techniques and the lack Cc 
land redistribution measures, together with substantial increases in the size oi 
the working-age population, it appears that at times only half of the labout 
force will be productively employed. As already anticipated in numerous othe: 
reports, the occupational situation is expected to be particularly grave for th: 
developing world. In 1990, it seems that only West Asia will experienc; 
acceptable unemployment levels in both the rural and the urban sectors. Rurai 
Latin America will probably achieve full employment conditions, owing to : 
very fast rate of urbanization. There, the unemployment problem has beer 
transferred to the urban areas. In South and East Asia, as well as in Tropica 
Africa the unemployment problem will apparently become intractable. Ir 
South Asia, for instance, over 160 million people in the rural areas alone will be 
without a job in 1990, whereas about 75 million people will be jobless in the 
towns. Similarly, in South-East Asia and Tropical Africa, respectively, 85 anc 
89 million people will be unemployed. These figures, although highly tentative 
are unacceptable even by the standards of developing countries. Furthermore 
in South Asia and Tropical Africa, a low growth rate of income per capita (1. 
and 0.6 per cent per annum), together with rapidly rising unemployment anc 
underemployment, will necessarily result in an increased marginalization of the 
weaker socio-economic groups, which, in the probable absence of welfare-typs 
income transfers, would see their income and consumption fall in relative and 
perhaps, absolute terms. 

Occupational prospects do not look bright in the industrialized worlc 
either. There, the growth of employment opportunities would appear to bs 
moderate in comparison with the growth of the labour force. Contained growth 
rates of output only partially explain such phenomena, which should, among 
others, be attributed to the autonomous growth of labour productivity resulting 
from continued innovation and the adoption of increasingly capital-intensiv. 
techniques. If no changes in the organization of production are envisaged, by 
1990 all the industrialized economies will experience higher unemploymen 
levels than at present. The figures shown in the table, however, do not take int« 
consideration a possible reduction of the work-week and the introduction o 
part-time jobs. These adjustments might considerably ease the situation in th 
labour markets of the more advanced economies. 

With no more major changes in the structure of land ownership, and witl 
the adoption in agriculture of tendentially more capital-intensive and input 
intensive techniques, the model generates, in addition to catastrophic unemploy 
ment rates, incomplete utilization of the land that could be cleared and put to 
cultivation. This seems to be the case in Latin America and Tropical Africa 
where a substantial amount of potentially arable land will remain idle. 


Unbalanced growth appears to be a third main feature of the tren 
scenario to 1990. Over-all investment rates will increase only marginally b’ 
1990 compared with the base year. Still, with the economy of several region 
growing at moderate rates, if capital intensiveness of production were to remai 
constant, one would expect slightly declining investment rates, owing to th 
functioning of the accelerator mechanism. This is not the case, however, fo 
most of the regions being analysed. As will be seen in the analysis of industr 
and trade, an increased and rapid capitalization of the economy entails a faste 
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an average growth of the sectors producing capital goods and intermediate 
oducts and a faster growth of these sectors vis-a-vis the sector producing 
sentials. This would appear to be the situation in 1990 in West, South and 
ast Asia. There, the growth of heavy industry and mechanical equipment 
itpaces the growth of light industry and the processed-food sector, as well as 
e growth of agriculture. 

With slow growth in the North, very little in the way of optimistic 
pectations for ODA and no fundamental changes in domestic policies, the 
‘veloping countries—and especially the poorer ones—would thus face little 
provement in living conditions, unbalanced growth, intolerable unemploy- 
ent levels and a probable polarization of the domestic distribution of income 
id consumption. To conclude, a scenario of this type would appear to offer 
tle prospect for reducing poverty in the third world, or for sustaining the 
owth of world GNP. 


Industry and trade 


A few interesting indications emerge from the analysis of the scenario as 
r as the sectoral and geographical composition of production and trade are 
mcerned. As expected, the agricultural value added share in developing 
yuntries continues to decline (15.5 per cent in 1990 as against 21.8 per cent in 
e base year). This is partly due to the exogenous constraints put on the 
owth of agriculture for such countries, as well as to the technical relations of 
oduction that have been assumed. The growth of manufacturing is definitely 
ster (about 6 per cent a year for the group as a whole). Basic products and 
pital goods industries would absorb the lion’s share of these increases as a 
sequence of the assumptions made about the adoption of increasingly 
pital-intensive and input-intensive technology. It is also interesting to note 
at a very high proportion of the output of these two sectors is absorbed by 
e industry itself, either as intermediary consumption or as fixed capital 
rmation. The positive aspects of a process of this type is that technological 
perience quickly accumulates. The negative aspect of an industrial strategy of 
is type is that growth in the capital goods and basic product sectors is 
ytained at the expense of consumption goods industries and agriculture. 

The geographical distribution of manufacturing shows an improvement for 
e South as a whole, which in 1990 would account for a 12 per cent share of 
orld production (8.7 per cent in 1975). This increase does not, however, seem 
¢ enough to achieve the Lima target.® 

A comparison of the developing regions seems to indicate that Latin 
merica will continue to retain more than half of the manufacturing activities 
the developing countries. A slowly declining share is observed for South 
ia, while the opposite holds true for West and South-East Asia. 

As far as world trade is concerned, the share of developing countries will 
ach 9.8 per cent at the target year, compared with 7.3 per cent at the base 
ar. Total exports of developing countries will therefore grow at a real rate of 


8This is in terms of 1970 dollars. If, however, 1975 dollars are adopted—1975 being the year 
the Lima target—then their share in 1975 was about 10.3 per cent, with a corresponding increase 


1990. 
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7.7 per cent per annum. This over-all figure, however, conceals great variatior 
from region to region. Latin America and East Asia, for instance, sho 
significant differences in their export performances. In 1990, the former woul 
appear to have a strong hold on the export markets of developing countri¢ 
(where it will unload 43 per cent of its total exports), especially in the case ¢ 
capital goods and consumer non-durables. Its over-all exports to the develope 
and developing economies will grow at 8.7 per cent and 9.3 per cent a yea 
respectively. East Asian countries, on the other hand, show a much highe 
trade integration with the economies of Western Europe and North America, t 
which they export a large proportion of their manufactured goods and fro1 
which they import primary goods. Although the export shares of East Asia o 
these markets are expected to increase, this would leave the region with larg 
trade deficits, because of the over-all slow growth of such markets and becaus 
of the faster increase in the prices of primary commodities vis-a-vis those ¢ 
manufactures. In this case, therefore, the very high dependence of the deve 
oped economies on their export markets would appear to backfire. 

The scenario also provides some interesting insights into the degree 
dependence on manufacturing imports in the developing regions, as measure 
by the ratio of value added to total supply (value added plus imports). For th 
capital goods sector, the value of the ratio is increasing for all developin 
regions, and especially in South Asia; this clearly can be interpreted in terms c 
the reduction of technological dependence. The same holds true for the primar 
processing industries, while in the light industry sector trade dependence woul 
increase, which again is indicative of the low priority given in this scenario t 
the development of consumption goods industries. 


B. Scenario based on the International Development Strategy 
for the Third United Nations Development Decade 


Basic assumptions 


This scenario is essentially meant to test the consistency of quantitatiy 
targets and statements included in the text of the International Developmer 
Strategy for the Third United Nations Development Decade, which ws 
adopted by the General Assembly at its thirty-fifth session (see Gener: 
Assembly resolution 35/56). The Strategy addresses itself to a number < 
international and domestic issues and policies, leaving it to Governments an 
international institutions to achieve a balance between many, possib! 
conflicting, orientations. The assumptions made in the scenario, as derive 
from the Strategy, are summarized below. 

First, a key assumption refers to the growth rates of developing countrie 
the main orientation of the Strategy being to achieve in the 1980s a sustaine 
7 per cent growth rate for developing regions as a whole. Thus, the annu: 
GNP growth targets for 1980-1990 are expected to reach 7 per cent for Lati 
America, 5.5 per cent for Tropical Africa, 9.3 per cent for West Asia, 5.6 pe 
cent for South Asia, 6.8 per cent for East Asia and 6 per cent for the central! 
planned economies of Asia. Developed market economies are expected to gro 
at an average rate of 3.3 per cent, very close to the rates tested in the tren 
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nario, as against 4 per cent for the centrally planned economies of Europe, 
us yielding an over-all 3.5 per cent growth rate for the North as a whole. 

Secondly, since the scenario is meant to illustrate favourable conditions for 
= growth of the South, optimistic assumptions are made regarding trade and 
lancial structures: ODA is regulated by the 0.7 per cent of GNP rule for the 
veloped market economies, and has been taken as 0.5 per cent of gross 
aterial product (GMP) for the centrally planned economies of Europe, as well 

2.5 per cent of GNP for West Asia. The annual rate of growth of non- 
ncessional capital flows is 12.5 per cent per annum, as in the trend scenario, 
it on much softer terms and conditions. On the trade side, no further 
otectionism is assumed, in spite of a further penetration of 10-20 per cent of 
e exports of manufactures from developing regions into developed markets, 
suggested by the gravitational model. 

A third major assumption refers to the energy price index, which is set at a 
uch higher level than in the trend scenario: 3.8 times the 1970 real price, 
ich means an annual increase of from 2 to 2.5 per cent per annum in real 
ices during the Decade. 

Lastly, agricultural growth rates, as suggested by the International 
evelopment Strategy, are tuned to a growth rate of approximately 4 per cent, 

an average for all developing regions, during the Decade (5.1 per cent for 
tin America, 2.9 per cent for Tropical Africa, 4.6 per cent for West Asia, 
) per cent for South Asia and 4.3 per cent for East Asia). 


— 
The energy balance 


Special attention is given to the recommendations on energy conservation 
d the development of energy resources included in the International 
svelopment Strategy. Cuts in energy input in developed countries are 
pected to reach levels derived from a study by the International Institute of 
plied Systems Analysis for the market economies and from a study by the 
onomic Commission for Europe (ECE) for the centrally planned economies 
Europe. Next, the 1990 supply capacity of the energy sector, subdivided into 
> four subsectors already mentioned, has been computed outside the model for 
ch region from an ECE study (at levels very close to those assumed in World 
nk studies). In order to make the endogenous energy production of the 
del smaller than or equal to this maximum capacity, the trade shares for the 
ergy sectors and the coefficients of energy import equations have been 
rametrized. In this way, in all regions except three, energy imports are equal 
the difference between demand requirements and the maximum supply 
pacity. Besides the centrally planned economies of Asia, the exceptions are 
> two main oil-producing regions: the centrally planned economies of 
rope, where the energy output happens to be below the maximum capacity, 
d West Asia, where the output level is fixed endogenously to generate exports 
mmensurate with the requirements of oil-importing regions. 
An examination of the over-all world energy balance, on the basis of the 
sumptions that have been made, leads to the following conclusions. 
First, the required energy output for West Asia (which can be translated in 
ms of oil and gas) exceeds the capacity of the region (1.6 billion tons of oil 
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equivalent) by 18-65 per cent, depending on that trade share of the central 
planned economies of Europe. This excess can be reduced to 10 per cent if th 
primary sources of electricity (hydro power and nuclear electricity together) a 
revised upwards according to the latest estimates in the three major ol 
importing regions (North America, Western Europe and Japan). Altogethe 
the model conveys the impression that a 7 per cent growth rate for developin 
regions would generate conflicting claims for scarce oil and gas resources undé 
the best assumptions made for energy conservation in the North. 

Secondly, the resulting tension on the oil and gas markets could only t 
eased if the expansion of coal and primary sources of electricity in the Nort 
during the Decade were to go beyond the requirements recently estimated b 
the Governments concerned, so as to release additional oil and gas supplies fc 
the South. Alternatively, industrialized countries might finance new energ 
sources, including oil exploration, in developing countries. This woul 
obviously call for unprecedented negotiation at the world level, based on tw 
policy principles: a consensus to guarantee sufficient oil and gas resources fe 
the growth of the South and a long-term planning of energy resources for th 
world at large. 

Thirdly, the scenario can also be interpreted as an indication of the trad 
reorientation needed to achieve a better energy balance in the future: a 
increase in intra-energy trade within the centrally planned economies ¢ 
Europe; the same within North America; a substantial decrease in the Wes 
Asian share (oil) in the imports of Western Europe and Japan; and an increas 
in the shares of the centrally planned economies of Europe (coal, gas), Nort 
America (coal) and the other developed countries (coal, gas) in the imports ¢ 
Western Europe and Japan. 


An over-all appraisal of the scenario based on the International Development 
Strategy for the Third United Nations Development Decade 


The pre-eminence of the energy problem in the North also extends to i 
financial aspects. First, it can be traced to the consistent negative balances « 
goods and services of the order of 1.5-2.5 per cent of the GNP in current pric 
found for North America, Western Europe and Japan. In contrast, the energ 
endowment of the centrally planned economies of Europe and the oth 
developed countries yield positive balances for both regions. 

In the developing regions, the energy situation appears at first glance to t 
more balanced. Latin America, Tropical Africa and East Asia (which includ 
Indonesia) exhibit modest surpluses in energy trade, while South Asia has a n 
deficit of about 12 per cent of total imports. This, together with the lars 
surpluses of West Asia, merely reflects the geographical distribution of o 
deposits, which happen to be liberally located in the South. This apparent! 
optimistic picture, however, conceals the difficult situation of the oil importer 
and particularly the majority of the Latin American, Tropical African and Ea 
Asian countries. In general, the reassuring regional balances illustrate tl 
benefits to be derived from a policy of South-South solidarity between oi 
importing and oil-exporting countries, but this would call for an entire 


different policy orientation from the North-South linkage embodied in th 
scenario. 
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The relatively neutral energy effect on regional balances makes the large 
Trent payment gaps found in the South all the more conspicuous: as a 
rcentage of GNP, the current payment gaps (before adding on ODA) reach 
} per cent for Latin America, 14.2 per cent for Tropical Africa, 4.3 per cent 
r South Asia and as much as 9.9 per cent for East Asia, while for West Asia 
> surplus amounts to 17.2 per cent of GNP. If interpreted in terms of savings- 
vestment gaps, these figures can be related to the high investment ratios, in 
ation to GNP, found in the scenario: 31.2 per cent for Latin America; 44.7 
r cent for Tropical Africa (nearly one half for agriculture alone); 25.4 per 
nt for West Asia; 21.8 per cent for South Asia; and 36.3 per cent for East 
ia. The 28 per cent investment ratio recommended by the International 
velopment Strategy appears to be more than achieved for the South as a 
10le (30 per cent in the scenario). Such high investment levels cannot be 
ached without additional payment facilities, and the scenario actually shows 
at the optimistic ODA allocation assumed by the Strategy can wipe out the 
rrent gaps in several regions, particularly if directed towards the development 
agriculture in Tropical Africa and South Asia. 

Even accounting for ODA, huge current payment gaps emerge in Latin 
nerica (5.8 per cent of GNP) and East Asia (7.4 per cent of GNP). These are 
entially due to the debt service, despite the improved terms of non- 
ncessional capital flows (real interest rate of 2-3 percentage points, maturities 
nging from 12 to 27 years). In both regions, a continuous growth of 
trowing appears to be necessary in order to service the gigantic debt which 
epsOn accumulating. This strengthens the conclusion already reached in the 
nd scenario, namely, the absolute need for these two rapidly industrializing 
sions to keep the growth of their outstanding debt under control. It also casts 
rather pessimistic view on the possibility for these regions to achieve the 
owth targets of the International Development Strategy on the basis of 
yrth-South linkages simulated here. 

Yet the trade performances of developing regions are remarkably 
scessful in this scenario. The growth of exports of manufactures reaches 
per cent per annum for the South, compared with 5.4 per cent for the North. 
e relative dependence of the South in the trade of manufactures can be 
strated by considering a North-South trade matrix and dividing the exports 
developing regions to the North by their imports from the North. A ratio of 
o 5 was observed in 1975, as against a ratio of | to 3.2 in the trend scenario 
d a ratio of 1 to 2 in the International Development Strategy scenario. The 
uth-North trade dependence can be said to have been halved, but this 
Iliant achievement, it should be observed, is obtained at the cost of a heavy 
ancial dependence and, last but not least, appears to be extremely vulnerable 
possible protectionistic responses of developed regions. 


On the social side, the International Development Strategy scenario does 
t differ sharply from the trend scenario, in spite of the fact that some of the 
gets of the Strategy are met. To quote only employment figures, the growth 

industrial employment, encompassing the “modern” sectors, namely, 
nufacturing, mining and utilities, appears to be 2.7 per cent per annum, 
shtly higher than the minimum rate of 2.5 per cent needed under the Strategy 
give jobs to new entrants. This rate, it is clear, is not high enough to absorb 
- unemployment already existing in the base year, so that unemployment in 
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that sector remains at a high level, while underemployment is likely to increa 
in the agricultural sector. Indeed, the high growth rates of output for t! 
industrial sector in this scenario (6.3 per cent for the period 1975-1990) can _ 
taken as a starting point from which to reflect on the magnitude of t! 
employment problem. Owing to the high productivity of this sector, and — 
relatively low contribution to employment in the base year (6.5 per cent of t: 
total active population, compared with 35-38 per cent in the develop: 
regions), there is little hope at this juncture that an industrialization poli 
alone will have a massive impact on employment. In other words, techni 
logical policies in other sectors (agriculture, construction, services) are mu 
more likely to be instrumental in solving the employment problem in the ne 
20 years as long as the industrial base is not built up. This is not to minimi 
the importance of appropriate technologies in the industrial sector, but tk 
objective should not be detrimental to the progressive achievement of ¢ 
integrated industrial network. 

The real question, therefore, appears to revolve around the conditions f 
achieving a growth more commensurate with the ambitions of the authors 
the International Development Strategy. A capital-intensive agriculture of t 
type simulated in this scenario can only result in a world in which people live 
misery, while the international environment is seen to generate increas 
dependence. Other ways should therefore be explored, along the lines of t 
‘unified approach to economic and social development”’ called for in t 
International Development Strategy (see General Assembly resolution 35/5 
annex, paragraph 42). 


A variant with low growth for the North 


One of the inconsistencies found in the preceding analysis was t 
difficulty of achieving a plausible energy balance with a 7.0 per cent growth f 
the South coupled with a 3.5 per cent growth for the North. As was observe 
such growth rates were likely to generate a tight situation on the energy mark 
with a possible squeeze on the oil and gas supplies of developing countries. 
addition, large payment imbalances would be found in developed mark 
economies, about 2.5 per cent of current GNP for North America and Japa 
and 1.5 per cent for Western Europe. The implications of a growth rate for t 
North of 1.6 per cent, that is, one half of the preceding case (the ba: 
International Development Strategy scenario) should therefore be explored. 

The reaction of the UNITAD system is summarized below. 

First, the world energy balance is much improved. The “energy” outp 
level for market economies as a whole is about 10 per cent below the le\ 
reached in the basic scenario but only a few percentage points below t 
expected full capacity in 1990. If the centrally planned economies are adde 
the downward move of the world’s “‘desired”’ output of energy is 12 per cent f 
the North, and 4 per cent for the South.? 


*This yields a relatively low elasticity figure for energy output as related to a | per c 


change in the growth rate for the North (0.7 for world output, 0.8 for output in the North and: 
for output in the South), 
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Secondly, the trade balances-of market economies improve for the three 
-Importing regions (with slightly positive balances for Western Europe and 
ghtly negative balances for North America and 2 per cent of GNP for Japan). 
lere is a slightly negative effect on the balances for the other developed 
untries, though they are still positive. Eastern Europe loses two thirds of its 
t surplus and approaches equilibrium. 

Thirdly, with respect to current balances, the same optimistic assumptions 
zarding ODA and international loans that were made in the basic scenario 
store equilibrium in South Asia, as they did in the former scenario, but 
nerate a small deficit (—0.6 per cent of GNP) for the African region, Latin 
nerica and East Asia must now service not only their long-term debts but 
30 their short-term balance financing, so that the Latin American current 
yment gap increases by 50 per cent and the East Asian gap triples. 

This is enough to illustrate both the sensitiveness of the model and the 
inful conclusions to be drawn from it. Developing countries just cannot 
stain the 7 per cent target of the International Development Strategy under 
= assumptions of the low-growth variant of the North. This is obvious for 
itin America and East Asia, but it may as well be extended to Tropical Africa 
d South Asia, since the doubling of the ODA required to make good their 
rrent gap is hardly plausible in a sluggish Northern economy. The South 
srefore appears extremely vulnerable to the growth of the North, with 
rhaps one qualification, in that South Asia appears less dependent because of 
relatively low participation in world trade and its low level of indebtedness. 

_Acomparison of the results of the two International Development 
rategy scenarios shows that the developing regions are apparently squeezed 
tween a high growth rate for the North, which generates unbearable tensions 
_the energy market, and a low-growth alternative, in which their export 
rnings are shrinking. The only way out, therefore, seems to be a growth 
ocess that is much less dependent on the world market; this obviously calls 
r a strong reorientation of trade and finance among the developing countries. 
scenario for economic development among developing countries is therefore 
sential to complete the picture of the International Development Strategy 
eady given here, since the North-South linkage along free-trade lines that has 
en simulated so far seems to end in a deadlock for the present decade. 


III. Conclusions and indication for further work 


In the preceding two chapters, an attempt has been made to convey a first 
a of the model and its scope for policy application. Given the obvious limits 
space, both the description of the model and the results of the two scenarios 
ve been kept to a strict minimum, while reference has been made to the 
evant literature. However condensed previous discussion may have been, it 
suld be sufficient to illustrate the merits and the limitations of such an 
>rcise. 

The project was reviewed and evaluated by an international forum of 
yerts, convened by UNIDO in June 1981 on behalf of the sponsoring 
sncies, and some of their conclusions are of general interest. 
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In general, for example, it was acknowledged by the group of experts thi 
the UNITAD system was an efficient tool for exploring institutional an 
structural transformations associated with the new international econom 
order and alternative development strategies. Comments were made on tb 
nature and role of prices, the equilibrium mechanisms between the saving: 
investment and payment gaps, the treatment of technology and the impo; 
functions. he 

The time treatment in the economic dynamics of the system was criticize 
and it was recommended that more flexible time paths should be introduced 1 
the equations involving stocks (essentially physical capital and financial capit: 
flows), instead of the linear or exponential trends assumed so far. 

Another criticism referred to the operation of the model as a man-machir 
system, with GDP fixed as a target. As shown in chapter I above, tk 
manipulation of the system was admittedly a cumbersome procedure, whic 
should be simplified and made more flexible. In particular, the exper 
recommended that the system should be completed so as to generate a growt 
rate, given the trade gap, or to generate the technology and trade paramete: 
compatible with given growth rates and trade gaps. 

Additional issues were suggested by some experts for future consideratio1 
in particular the economic influence of transnational corporations (in so far < 
this can be done in a macro-economic model), the impact of disarmamer 
policies and the environmental implications of new world industrial structures. 

The sponsoring agencies, on the other hand, had in mind the exploratio 
of a spectrum of issues within the system as it stood. A UNIDO project alon 
those lines, it was noted, was actually under way. It included, essentially, tw 
broad themes: economic co-operation among developing countries; and 
growth process oriented more towards the internal market, with appropria 
technologies in some sectors. 

The system might then be used to explore conditions for a sustaine 
growth of the South by any combination of those policies; a variety « 
scenarios might be generated, depending on the assumptions made regardir 
future trends in the developed countries and the decisions of the worl 
community on the international environment. In that respect, leaving aside 
continuation of the current trends, which, it was seen, would be conducive t 
increased misery and inequity and would seriously affect low-income region 
the following two main families of assumptions would be worth exploring: 


(a) A progressive promotion of a new international division of labou 
implying a strong adjustment on the part of industrialized countries, and i 
particular industrial redeployment, with a further liberalization of trade ar 
adequate financial structures; 


(b) A more imaginative world pattern, encouraging collective self-relian 
among developing countries and calling at the same time for a dee 
restructuring of developed countries so as to reduce the waste of natur 
resources at the world level. Such an international order, more respectful 
alternative development strategies, could be combined, in some regions, wit 
internal policies along the lines of the “unified approach to economic ar 
social development” Suggested in paragraph 42 of the International Develo 
ment Strategy—in other words, oriented towards maximum employment ar 
active participation of the whole population. 
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Lastly, the system could also-be used to explore the future development of 
le specific region, in co-operation with the regional and subregional economic 
ganizations concerned. In that case, the information supplied by the system 
1 the world environment and the linkage between that specific region and 
her regions should be matched with disaggregated studies or models, among 
bregions or countries, conducted by the regional organizations concerned. 
me projects of that type were actually suggested by the group of experts. 


Annex 


.EAKDOWN OF THE TRADE, PRODUCTION AND CONSUMPTION SECTORS 


ade Entries in the Standard International Trade Classification 
(SITC, Rev. 1)? 
ricultural products Sections 0, 1, 2 (excluding groups 251 and 266 and 
divisions 27 and 28); section 4 
mn-agricultural Divisions 27, 28 (excluding group 286) 
raw materials 
ergy Group 286; section 3; groups 515 and 688 
rermediate products Groups 251, 266; section 5 (excluding group 515 and 
a“ divisions 54 and 55); division 61; group 621; division 63; 


group 641; divisions 65, 66 (excluding groups 665 and 
666); divisions 67, 68 (excluding group 688); groups 691, 
692, 693, 694, 698; division 81 


sumer non-durables Divisions 54, 55, 62 (excluding group 621); groups 642, 
665, 666, 696; divisions 84, 85, 89 (excluding groups 891, 
896 and 897) 


uipment Group 695; divisions 71, 72 (excluding groups 724 and 725); 
division 73; group 861 
msumer durables Groups 667, 697, 724, 725; divisions 82, 83, 86 


(excluding group 861); groups 891, 896, 897; section 9 
aduction Entries in the International Standard Industrial 
Classification of All Economic Activities (ISIC)? 


riculture Major division 1; group 3132 


ricultural food processing Major groups 311, 313, 314 


ergy Major groups 210, 220, 353, 354, 410, 420 

sic products Major groups 230, 290, 341, 351, 352, 361, 362, 369, 
Sill She 

sht industry Major groups 321, 322, 323, 324, 331, 332, 342, 355, 
356, 381 

pital goods industry Major groups 382, 383, 384, 385, 390 

nstruction Major division 5 


rvices Major divisions 6, 7, 8, 9 
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Private consumption¢ 


Food, beverages, tobacco 

Clothing and footwear 

Gross rent, fuel and power 

Furniture, furnishing and household equipment and operation 
Medical care and health 

Transport and communication 

Recreation, entertainment, education and cultural services 


Miscellaneous goods and services 


{Statistical Papers, Series M, No. 34, Rev. 1 (United Nations publication, Sales No. 61.XVII.6). 
Statistical Papers, Series M, No. 4, Rev. 2 (United Nations publication, Sales No. 68.XVI.8). 


Categories defined by the Statistical Office of the United Nations Secretariat in its Yearbook of Nation¢ 
Accounts Statistics. 
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nvestment planning and industrialization 
1 the Syrian Arab Republic: 


simulation exercise* 
David Butterfield and Atif A. Kubursi** 


Introduction 


Modelling the industrialization process for development necessitates a 
1odelling of the entire economy. The interrelations between the industrial 
ctor and the other sectors of the economy are such that a study of the 
idustrial sector in isolation cannot be justified. In the case of the Syrian Arab 
epublic, there are in addition a number of distinguishing features that are 
nique to the macro economy and require special attention. Some of these 
istinguishing features are listed below. 

First, the prevailing Keynesian model is uniquely tied to the circum- 
‘ances and conditions of developed industrial economies. It devotes a great deal 
f attention to aggregate demand and not enough attention to the conditions of 
ipply. In the Syrian Arab Republic, production bottle-necks, deficient 
-chnological conditions and shortages of skilled labour are critical variables 
lat qualify and define the production patterns and processes. Thus, Keynesian 
vacro models are of limited utility in explaining and predicting economic 
erformance in the Syrian Arab Republic. What is needed is a supply- 
etermined model that takes into account the special supply constraints of the 
yrian economy. 

Secondly, the Syrian economy is dominated by the trade and service 
sctors, which have accounted for almost 50 per cent of GDP in the 1970s. This 
reponderance of services has contributed very little to exports and has 
1erefore aggravated the balance-of-payment difficulties of the economy. 

Thirdly, despite phenomenal growth in aggregate investment and the high 
ver-all growth rates of real GDP in recent years (see table 1) the Syrian 
-onomy has not yet shown visible evidence of structural change. In particular, 
ivestment in mining and manufacturing has largely failed to bring about 
erceptible changes in the share of these sectors in total GDP (see table 2). 
urthermore, average annual employment growth in mining and manu- 
icturing during the period 1970-1975 was lower than for any other sector (less 
ian 2.5 per cent) and the share of those sectors in total employment declined 
. 1975 to 12.9 per cent from 13.6 per cent in 1970 (see table 3). In contrast, 


*This article is based primarily on Industrial Development in Syria, Prospects and Problems 
'd A Macroeconometric Planning Model of the Syrian Arab Republic (in print), both of which were 
epared for the Economic Commission for Western Asia (ECWA) by the authors, in collaboration 
th an ECWA staff member. The authors wish to acknowledge the valuable comments of 
embers of the ECWA and UNIDO secretariats. 

**Department of Economics, McMaster University, Hamilton, Ontario. 
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Table 1. Syrian Arab Republic: average annual growth rates of GDF 


1970-1977 

(Percentage) 
GF 
Basis 1970-1977 1970-1973 1973-1977 197° 
Current prices 22.0 13.0 25.0 11.0 
Constant (1970) prices 10.0 UZ 11.2 3.4 


i 


Table 2. Syrian Arab Republic, selected economic indicators, 1970-1977 


Indicator 1970-1977 1971-1973 1974-1976 1977 
(Percentage) 

Sectoral shares of GDP at current prices: 
Agriculture 20.7 22.1 19.4 19.7 
Mining and manufacturing 20.8 19.8 22.9 18.8 
Construction 4.9 4.0 5.6 Ue 
Transport 79 10.0 6.3 45 
Trade and services 45.7 44.1 45.8 49.8 

Expenditure shares of GDP at current prices: 
Government expenditure 19.7 19.3 20.2 20.4 
Private consumption 66.0 66.5 65.3 62.3 
Gross capital formation 24.1 18.2 27.6 39.5 
Exports 23.0 21.9 25.5 21.9 
Imports 32.8 25.9 38.6 44.1 


Sectoral shares of gross domestic fixed 
investment at current prices: 


Agriculture 16.1 2lee 10.8 Col, 

Mining and manufacturing 37.6 32.4 46.3 46.1 

Transport and communication We 10.5 UES 15.9 
Savings and investment shares of GDP: 

Domestic savings 14.3 14.2 14.5 Wes 

Gross domestic fixed investment 24.1 18.2 27.6 39.5 

Balance of resources oS —4.0 =sil3e1 222 


(Millions of US dollars) 
Balance of payments: 


Commodity trade balance teh —596 "52 
Services (net) 114 SNS) 136 
Trade balance —67 Sil — SoM 
Transfers (net): 

Private 28 50 

Public 143 491 1 136 
Current account balance 104 TAO) —164 
Capital flows (net): 

Long-term 40 87 313 

Short-term 18 81 qe 
Errors and omissions —44 =F) 10 
Allocations of special drawing rights 3 
Change in reserves (— = increase 

in reserves) —121 3 =O7a 


Source: “Survey of economic and social development in the ECWA region, 1970- | 
(E/ECWA/80). : gion, 1970-1978 
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Table 3. Syrian Arab Republic: sectoral employment, 1970-19752 


a ee ee ee eee 
Average annual 

employment 

growth rate, 


1970 1971 1972 1973 1974 1975 1970-1975 
ctor ————————__ (thousands) ———_____ (percentage) 
griculture 737 892 902 850 864 895 3.96 
a (50.14) (58.61) (S0c2) (52.73) (52.97) (51.14) 
ining and 
manufacturing 200 181 203 182 205 226 2.47 

(13:61) (11.89) (12:43) (1129) (12.57)\ (12.92) 
ransport 62 46 63 65 65 76 4.16 

(4.22) (3.02) (3.86) (4.03) (3.99) (4.34) 

arvices 471 403 466 515 497 553 3.26 


(32.03) (26.48) (28.52) (31.95) (30.47) (31.60) 


Source: Syrian Arab Republic, Statistical Abstracts. 
@Numbers in parentheses are sectoral percentage shares of total employment. 


griculture, which suffered a substantial reduction in its share of gross domestic 
xed investment (see table 2) from 21.2 per cent in 1971-1973 to 10.8 per cent in 
174-1976, has borne the brunt of employment creation, expanding its 
nployment at an average annual rate of almost 4 per cent, and has supported 
vet 50 per cent of the total employment. 

Fourthly, total real manufacturing value added (MVA) has increased at an 
yerage annual rate of 7 per cent between 1963 and 1977. This rate, however, 
as slightly below the rate of growth of GDP. As a result, the ratio of MVA to 
‘DP declined in the 1970s. Furthermore, two manufacturing groups accounted 
yr the major share of MVA. Food, beverages and tobacco and the textile, 
earing apparel and leather sectors produced more than 62 per cent of the total 
[VA in 1977. Textiles, wearing apparel and leather alone contributed 36 per 
‘nt, whereas food, beverages and tobacco contributed more than 26 per cent. 
extiles alone contributed over 30 per cent of the total MVA and about 84 per 
nt of the MVA within their division. The MVA growth trend of these two 
ctors has, however, fallen short of total MVA and thus their share of total 
[VA declined from 74 per cent in 1963 to 62 per cent in 1977. The major 
scline has been in the share of food products, which fell from 39.4 per cent in 
163 to 26.5 per cent in 1977. 

_ Fifthly, the Government’s budgetary deficits have grown at unprecedented 

tes, despite the growth of domestic revenues (see table 4). The areas of 
yncern relate to the possible fall of oil revenues, the abrupt drop of oil transit 
ies from the Iraq Petroleum Company, the deficient tax system and the ever- 
creasing food subsidies resulting from general inflation and increasing prices 
‘imported goods, especially foodstuffs. 

Lastly, there is the problem of unstable capital inflows. These inflows 
creased rapidly after 1973 but fell drastically in 1978 and 1979. 

These special problems and characteristics are likely to influence the 
iture and pattern of industrial growth in the Syrian Arab Republic. In 
irticular, the Government would have to pay special attention to the 
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Table 4. Syrian Arab Republic: summary of public finances, 1970-1977 
(Millions of Syrian pounds at 1970 prices)é 
SS aa e:C«*”d 


Item 1970 1971 1972 1973 1974 1975 1976 1977. 
Government | 
revenues 1698.8 15258 15799 15399 2511.2 3117.7 3055.7 2):892 


(—10.18) (3.55) (—2.53) (63.08) (24.15) (—1.99) (—5.35 


Government 
expenditure 1187.0 13295 15526 1827.8 24143 2534.0 27842 2858. 


(12.05) (16.78) (17.72) (17.72) (32.09) (4.96) (9.87) (92.66 


Government 
investment 647.0 754.1 707.2 ZOOM, well 4:11 eho SS)3 eet OjlLoOlemmne 203. 
(16.55) (—6.22) (—0:92) (62.85) (38°75) (2.05) (36.25 

Government 
deficit —135.2 —557.8 -—679.9 —988.6 —1044.2 —999.6 —1 344.3 —2 169.; 


(312.57) (21.89) (45.50) (5.62) (—4.27) (34.48) (61.36 


GDP deflator 100.0 104.9 114.2 118.6 157.1 180.2 195.6 210. 
(4.90) (8.87) (3.85) (32.46) (14.70) (8.55) (7.41 


Source: Syrian Arab Republic, Statistical Abstracts. 
@Numbers in parentheses are percentage changes over the year before. 


commodity-producing sectors, promote exports, create additional jobs, contro 
the rampant inflation of the 1970s and restrict the growth of the government 
deficit. The industrial sector will feature prominently in such a strategy, as this 
article indicates. 


The model! 


A two-tier system is developed, whereby the macro-economic mode 
generates forecasts of the exogenous variables of the industry model. Thx 
macro-econometric model is a medium-sized disaggregative sectoral model 
which is dynamic, block-recursive and geared to handle alternative policy. 
oriented planning exercises. It consists of 78 equations, 30 of which ar 
stochastic, the remainder being identities and definitional equations. The mode 
is organized into five basic blocks: production and expenditure, money marke 
and prices, labour market and employment, foreign trade and, finally, the 
balance of payments. 

The salient feature of the model is the role assigned to investment as ¢ 
major policy instrument. The model is basically driven by assigning specifi 
values to sectoral investments, although it is amenable to other types o 
experiments through changes in other policy variables. 

The macro model was estimated with annual observations covering th 
period 1960-1977. Since data were not available on a uniform basis for all th 
variables, shorter sample periods were used in a number of equations. Th 
estimation relied primarily on Syrian sources, but data gaps were filled witl 
secondary sources such as the World Bank and United Nations statistical series 


'The equations of the macro model and the estimated equations of the industry model ar 
given in the annex. 
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aly ordinary least squares (OLS) were used, as the sample size was too small 
allow the use of more sophisticated methods.’ Since the quality of the data 
as not high, analysis of the results was based not so much on the statistical 
snificance of individual equations (for example, R* and f¢ tests) as on the 
rformance of the model as a whole in the simulation exercise. 

The industry model consists of two stochastic equations and one 
finitional equation for each of the nine two-digit SIC classifications of 
anufacturing activity. The endogenous variables include the following: 


D; is the real domestic demand for manufacturing product 7 (apparent 
mand); 

M,; 1s real imports of product /; 

GO; 1s real gross output of product 7. 
kogenous variables include GDP, domestic prices (P;), import prices (P,,,;) and 
ports (X;). 

The model is recursive: first, the demand is determined, then imports, 
hich, together with exports, determine gross output. Only OLS were used in 
th linear and log-linear form. 

The structure of the industry model (for a given year ¢) is sketched below: 

( COF— Dt xX M,, 

(2) Di =F (GDP, Pi), 
her€ it is expected that 

Bits odnde oi: 
POUR oo eee 
(3) M,,=L' (Din Pig Pins 


here it is expected that 


0M, OMi, OMi, 
aps 0, =~ > 0 and 


OP, Bp greek 


The simulation exercise 


Invariably the question arises how to evaluate the “goodness” of an 
onometric model. In the case of a single equation regression model, there is a 
t of statistical tests such as R? (coefficient of goodness of fit corrected for 
grees of freedom), F-test, ¢-test, Durban-Watson statistic of serial auto- 
rrelation etc., that can be used to judge the statistical significance of the 
odel and its individual estimating equations. Even when these tests are readily 
ailable, however, it is no simple matter to choose one single-equation model 
ver others, since there are other important considerations to be taken into 
count, such as the theoretical soundness of the model specification and the 
bustness of the parameter values and signs. 


2The use of OLS may be justified in this case by the block-recursive nature of the model and 
e presence of measurement errors in addition to the justification of small sample size given above. 
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The large model has its own dynamic properties, thanks to its network c 
feedback mechanisms, which makes the model more powerful than any of it 
individual equations; so, even if all the individual equations fit the data we: 
and are statistically significant, the result is not necessarily a reasonably clos 
duplication of history. Furthermore, the tracking may not be uniform for a 
variables and may in fact vary from variable to variable. Thus, there does no 
appear to be an alternative to a historical tracking of the whole model over. 
part of the sample period. For two reasons, 1969 was chosen as a startin. 
point. First, crude-oil production began in 1969 and subsequently accounte 
for the lion’s share of the Syrian Government’s revenues and export earnings 
Secondly, a marked shift in the over-all performance of the Syrian econom: 
was observed in 1969, the economy having grown at 5.7 per cent per annun 
before 1969 and at 10 per cent per annum after 1969. 

The dynamic simulation validated the model’s tracking capability and it 
ability to predict turning-points. Using root mean square errors (RMSE) an 
Theil’s inequality coefficients to quantify the discrepancy between actual anc 
predicted values of the variables, the model is deemed to be satisfactory. Th 
industry model equations also proved well able to track the actual variables. 

Although the macro-economic model is basically a short-run model, it 1 
driven by exogenous investment spending. Thus, given a long-run forecast o 
investment, the model can be used to generate long-run forecasts of othe 
macro-economic variables. This approach is followed in the simulation 
reported below. 

Several simulations were carried out to evaluate the macro-economic an 
industrial effects of alternative public investment decisions. Only two suck 
simulations will be presented here (see tables 5-10). In the first exercise 
investments were assumed to be exogenously set as policy instruments. Ir 
scenario I, investments in the various sectors were assumed to grow at half thei 
growth rate between 1963 and 1977 and their initial base values were chosen te 
be the high values of 1976; industrial exports were assumed to grow at thei 
historical rates of growth between 1963 and 1977 (or a shorter period, a 
available). In scenario II, the investment growth rates were assumed to fall te 
one third of their historical rates and the initial base values of investments o 
1974 were used; exports by industrial sector were assumed to grow at 5 per cen 
per annum. Table 5 displays the major assumptions of both scenarios. / 
reference scenario (scenario III) is shown for purposes of comparison. 

The growth rates of gross manufacturing output in the Syrian Aral 
Republic between 1980 and 2000 are 9.5 per cent per annum for the optimisti 
scenario (I) and 6.8 per cent for the less optimistic scenario (II). In bot 
scenarios, the gross output of basic metals shows the highest rates of growtl 
(16.9 per cent per year in the optimistic scenario and 16.1 per cent in the other) 
The lowest rates of growth are associated with non-metallic minerals and othe 
manufacturing. 

The forecast structure of manufacturing output is not very different fron 
that in existence in the 1980s. Food, beverages and tobacco, as well as textiles 
leather and wearing apparel, account for over 60 per cent of total manufac 
turing output throughout the period 1980-2000. This Suggests that a seriou 


Syrian industrial transformation will not occur unless there is a significan 
departure from current trends. 


Za 
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Table 6. Syrian Arab Republic: macro-economic impact of alternat 
investment programmes, 1977-2000, at 1970 constant prices 


1975 1977 1980 1985 1990 1995 2000 Growth 
Item4 —_—_________—-__ (millions of Syrian pounds) ———————————__ (percent 


Manufacturing value added 


Scenario | 2209 2784 3 946 6630 10644 17 830 29 867 10.8 
Scenario II 2 784 3 686 5 546 IS eos 17975 8.44 
Scenario III 2 784 4 132 8IS76 wel, D8om econnzo 1 S19) 15920 
Gross domestic product 
Scenario | 10839 12948 17459 27170 40870 63580 98 907 9.2 
Scenario II 12948 16058 22263 30350 42112 58 432 6.77 
Scenario III 12948 18003 31928 58714 105007 187 801 12.3. 
General price levei 
Scenario | 180.20 193 330 1466 15847 86267 469628 40.3¢ 
Scenario I 193 295 886 4639 15747 53 456 27.6! 
Scenario III 193 342 2108 61219 560541 5132507 55.72 


4Scenario | is the optimistic scenario and scenario || the less optimistic one. Scenario III is t 
for reference only. 


Under scenario I, total MVA will reach 29,867 million Syrian pounds 
the year 2000 in terms of 1970 prices. This will account for over 30 per cent 
GDP, which translates into an implicit annual rate of growth of almost 10.9 
cent. The low-growth scenario II, surprisingly, also results in a ratio of MVA 
GDP of 30 per cent. The actual value of MVA, however, is significantly bel 
that of the optimistic scenario, with a value of LS 17,974 million in 1970 pri 
The present sectoral allocation of investment favours the manufacturing sec 
and this pattern is likely to continue in the future. The above results reflect 1 
emphasis on the manufacturing sector. 

Using the ratio of value added to gross output as a proxy for the degree 
local processing within the economy, it seems that only a few sectors will sh 
modest increases in this ratio. Textiles, chemicals, non-metallic minerals ; 
fabricated metals are among these sectors. It is interesting to note that 
elasticity of value added with respect to GDP is highest in the non-mete 
mineral products sector, which is forecast to grow the least. Thus, the degre 
local processing (ratio of MVA to GDP) could be increased more rapidl 
investment were shifted to this sector. 

The structure of manufacturing imports is expected to show some mi 
changes between 1980 and 2000. Surprisingly, imports of food, beverages ; 
tobacco will increase their share in total imports from 20.3 per cent in 198( 
22.6 per cent in 2000. The share of textile imports is expected to fall, tho 
not substantially, from 4.1 per cent in 1980 to 3.8 per cent in 2000. The m 
significant decline is in the share of imports of chemical and petrole 
products, which are likely to fall from 8.4 per cent in 1980 to 5.5 per cen 
2000. 

Imports of manufactured products, given the present structures and 
assumptions that have been made about the behaviour of exogenous variat 
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Table 10. Syrian Arab Republic: relationship of manufacturing vale 
added to gross output, 1963-1977 


(Logarithmic specifications) 


Coefficient? 


Manufacturing activity Intercept Gross output R2 D. 

0.87 0. 
Food, beverages and tobacco 3.18 0.675 
* : (3.3) (9.5) 

i i i i = 0:85 2 
Textile, wearing apparel and leather industries 1.96 1.06 
a a (1.13) (8.5) 

Wood and wood products, including furniture —0.6061 0.964 0.94 0. 
(0.78) (14.4) 

inti ishi = 0.97 7 
Paper, paper products, printing and publishing 0.2613 0.924 
‘ieee (0.55) (20.2) 

Chemicals and chemical, petroleum, coal, —o.00F 1.161 0.86 0. 
rubber and plastic products (1.9) (8.3) 

Non-metallic mineral products, except products of —2.208 1.16 0.98 2. 
petroleum and coal (4.8) (28.7) 

Basic metal industries —0.48 0.971 0.97 
(0.94) (20.0) 

Fabricated metal products, machinery SoZ 1.05 0.99 
and equipment (5.6) (53.5) 

Other manufacturing industries 1.03 0.813 0.63 0: 
(0.65) (4.8) 


@The numbers in parentheses are t values. 


are likely to rise to unacceptable magnitudes. Furthermore, the impo 
coefficients (imports as percentages of gross output) indicate that impo 
substitution is not likely in several sectors. Total gross output in manufacturir 
is projected in this model, under both scenarios, to grow less rapidly the 
imports. 

The above conclusions are based on a continuation of historical trends’ 
the industrial sectors. The rather unencouraging forecasts suggest that Syrié 
planners may attempt to alter these trends. 

The model presented here can provide a useful framework to test tl 
workability of alternative policies. It is also possible to use the model 
generate numerical forecasts of the responsiveness of the various variables - 
other (macro-economic) policy instruments. 


Concluding remarks 


An integrated system of a macro-economic model and a detailed indust 
model were used to generate consistent projections of the structure of output 
the manufacturing sector in the Syrian Arab Republic. The picture that h 
emerged is one of limited structural transformation within the manufacturi 
sector. The projected growth of demand suggests, however, that there is 
significant industrial potential in Syria. On the basis of historical trenc 
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ports are shown to satisfy an increasing proportion of demand, thus 
warting domestic industrial development. 

The forecasts are conditional on long-term forecasts of sectoral invest- 
nts and should be interpreted accordingly. 

The model may also be used to simulate alternative investment policies 
d trace their impact on future structures. 


Annex 
SPECIFICATION AND ESTIMATION OF THE MODEL 


In the following list of equations, the subscripts referring to sectors are as follows: 


agriculture 

dwellings 

government 

mining and manufacturing 
private 

services and others 
transport 


Yevzou> 


e other symbols are identified in the appendix. Unless otherwise noted, variables 
asured in monetary units are in millions of Syrian pounds. When marked with an 
erisk they are in terms of current prices; otherwise, in terms of constant (1970) prices. 
bour market and employment variables are measured in thousands. 

Equations are for year ¢; the subscript —1 refers to year t—1. 

Numbers in parentheses under the coefficients are the f-values for the statistical 
imates of the coefficients. 


Production and expenditures 


lue added 
‘ GDP= Yat Yonaiata Yyr+ Ypt+ Ys 


i—1 
Yq = 644.823 + 0.3847 X Ia; + 4.0826 IR 
(2.467) (5.687) — (2.798) 


R? = 0.70, D.W. = 1.96, 1964-1977 


al 
Vig = 556.283 + 0.352 2 Init 2.9 Mp—y 
(AAD (NS 23)) 2 (des 75) 
R? = 0.97, D.W. = 1.68, 1964-1977 


t= 
Yy = 292.05 + 0.279 & Iq; + 0.898 My_, 
(5.70) *=! (3.619) 
R? = 0.76, D.W. = 1.67, 1964-1977 
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= 

Yp = 404.958 + 0.068 2 Ip; 
(90.129)(30.363) =! 

R2 = 0.99, D.W. = 0.46, 1964-1977 


rs 
Ys = —540.386 + 0.39 & Ig; + 0.448 GDP 
(—2.089)(1.717) *=! (7.0) 


R2 = 0.99, D.W. = 1.50, 1964-1977 


Gross domestic fixed investment 
I= 21;,i= A, M, T, D, S, G, P 


1 = 360.142 + 0.276 (GDP — GDP_,) + 2.199 My_; + 744.096 DV, 
(2.06) (1.837) (3.404) (2.391) 
DV = 1 for 1975-1977 


R? = 0.90, D.W. = 2.67, 1963-1977 
Tite Pree 24) 
lin = en de 

Im = Iu-1 (+ &™m) 
IM= Tm I 

dp [yay + oy) 
y= mpl 

Ip =Ip-i (+ ep) 
Ip= Tpl 

Is = Is_) (1 + gs) 
Ig= to I 


Ig = — 56.322 + 0.6298 I+ 162.842 DV, DV = 1 for 1974-1977 
(—0.884) (10.073) (1.487) 


R? = 0,97, D.W. = 1.31, 1963-1977 
Ip=I—Ig 


Consumption 
CS GDP Salen Ne 


Cg = —540.778 + 0.24 GDP + 0.198 Cg_; 
: (Gaze 3) (2:34) (0.52) 
R? = 0.98, D.W. = 1.45, 1961-1977 


Cp aC = CG 
Cr = 706.085 — 2370.44 (ppr/p) + 0.9642 Ya + 1.949 GDPPC 


r (0.754) (—2.25) (2.91) (3.76) 
R? = 0.96, D.W. = 2.66, 1963-1977 
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vernment revenue 


Rg = 549.48 + 0.0298 (GDP + M) + 765.3 DV, + 1912.88 DV), 
(2.82) (0.925) (6.08) (6.18) 

3 DV, = 1| for 1968-1973, DV, = 1 for 1974-1977 

R? = 0.95, D.W. = 2.41, 1960-1977 


vernment deficit 
GD= Rg = CG <7 Ig 


GD* = p-GD 


Money market and prices 


mney base 


cs 
MB* = 784.9426 + 0.6146 5 GD;* 
(9.93) (26.96) ‘=! 
R? = 0.98, D.W. = 2.28, 1964-1976 
- 
ney supply 


MS * == 3115153 + 1°52.MB* 
(]2.62) (37-7) 


R? = 0.99, D.W. = 1.41, 1960-1977 


gregate demand for money 


MYD* = —5128.43 + 0.2708 GDP + 54.92 p 
(—14.92) (2.1) (6.06) 


R? = 0.98, D.W. = 1.36, 1960-1977 


)P price deflator 


p = 62.638 + 0.0081 MYS* — 0.00166 GDP + 0.3016 py 
(8.35) (3.85) (—0.916) (3.56) 
R? = 0.99, D.W. = 1.55, 1960-1977 


mestic food price index 


PpF = —9.673 + 0.10 ppmr +1.03 ppr-1 
(—2.11) (3.61) (16.49) 


R? = 0.99, D.W. = 2.76, 1964-1977 
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Labour market and employment 


Aggregate demand for labour 


Ln (L/GDP) = — 1.3568 — 0.063 
(—33.67) (8.8) 


R2 = 0.91, D.W. = 1.70, 1969-1977 


L = 0.25748 GDP-exp (—0.063 1) (1975-1977) 
L = 0.2553 GDP-exp (—0.0596 £) (1969-1974) 


Demand for labour in mining and manufacturing 


Ln (Ly/Ym) = —1.4488 — 0.068 t — 0.0316 DV, DV = 1 for 1971 
(as) (HWY) (Usk), 


R? = 0.90, D.W. = 1.03, 1964-1975 
Ly = 0.2348 Yy-exp (0.0681 t — 0.0316 DV) 


Demand for labour in transport 


Ln (L7/Y7) = —2.067 — 0.049 t — 0.4166 DV, DV = 1 for 1971 
; (33°31) 1 (Ge5e 1) an ae) 
R? = 0.83, D.W. = 1.93, 1964-1975 


Ly = 0.1264 Yy-exp (—0.049 t — 0.4166 DV) 


Demand for labour in services and others 


Ln (Ls/Ys) = — 1.422 — 0.056 t — 0.1249 DV, DV = 1 for 1971 
(S45) (Heels) (XS) 


R? = 0.88, D.W. = 1.11, 1964-1975 


Ls = 0.241 ¥s-exp (—0.0564 t — 0.1249 DV) 


Demand for labour in agriculture 


xe Le Ly hp ag 


Aggregate supply of labour 


Ln N = 7.027 + 0.0304 t 
(762.769) (35.709) 


R? = 0.99, D.W. = 1.63, 1960-1977 


N = 1126.646 exp (0.0304 r) (1960-1968) 
N = 1494.73 exp (0.02835 1) (1969-1976) 
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employment 


C=IN— T. 


employment rate 


fh (OM TA) ANi 


Foreign trade 
ports of capital goods 


Mx = —67.138 + 0.394 7— 0.491 My_, 
(11.246) (—4.085) 


R? = 0.95, D.W. = 1.99, 1964-1976 


ports of raw materials 


Mr = 38.585 + 0.0299 Yu + 36.4337 DV, DV = 1 for 1974 
(O87) (7-15) (4.1) 


R? = 0.89, D.W. = 1.86, 1963-1976 


ports of foodstuffs 


Mrs = 60.2 + 0.0297 GDP + 162.47 DV, DV = 1 for 1970 and 1971 
(1.474) (5.94) (4.49) 


R? = 0.78, D.W. = 2.26, 1964-1977 


el imports 


Mg = —226.89 + 0.06791 GDP — 1.75681 Oco-1 
(—5.42) (8.37) (—6.24) 


R? = 0.92, D.W. = 1.92, 1969-1976 


tal imports of goods 


d Mo =Mx+ Met Mest Mey + Mo 


tal imports 


M = Mo+ Mnegs 


ude oil exports 


Xco = —3.7823 + 1.214 Oco + 65.247 DV, DV = | for 1974-1976 
(—0.267) (9.28) (3.63) 
R2 = 0.98, D.W. = 2.19, 1968-1976 
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| 
Exports of textiles | 


Xqx = —33.086 + 1.0107 07x + 61.55 DV, DV = | for 1973 
(—1.42) (4.68) (4.68) 


R? = 0.79, D.W. = 1.59, 1963-1976 


Exports of goods 


XG=XcotXent X7x t Xo 


Total non-factor service receipts 


X nFs = Xn¢s + OTD 


Total exports 


X= XG+ XTNFs 


Exports at current prices 


X*= X; py, i= CO, CN, TX, O, TNFS 


Total exports at current prices 


X* = Xtot+ Xen + X4x+ XO+ XAtNes 


Imports at current prices 


M*= Mj: py,,i= K, R, FL, FS, O, NFS 


Total imports at current prices 


M* = Mi + M+ Mis t+ Mt, + MO + Migs 


Resource gap at current prices 


Tt, = M* — x* 


Resource gap at constant prices 


a GeV — Xe 


Commodity trade gap at constant prices 


CIG=Ma—Xc 


Commodity trade gap at current prices 


CTG* = M6- XG 
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rms of trade adjustment 


TTADS = (X*/py) — (X*/py) 


ports adjusted 


Xadj = X + TTADJ 


Balance of payments 


rrent-account balance 


CAB* = X* — M* + NFY* + NT* 


pital-account balance 


KAB* = NPC* + GFB* — AMGFD* 


blic foreign borrowing 


GFB* = 163.402 + 0.1078 GD* + 915.628 DV, DV = 1 for 1976-1977 
(4.747) (3.27) (8.29) 


R? = 0.98, D.W. = 2.11, 1966-1977 
of fization on public foreign debt 


AMGED*—— 1701 66550:206 GEDS; 
(4572) (9532) 


R? = 0.92, D.W. = 2.1, 1969-1976 
slic foreign debt 
GFD* = GFD* , + GFB* — AMGFD* 


erest on public foreign debt 


INTGFD* = —37.989 + 0.0375 GFD* , 
(-2.17) (3.5) 


R? = 0.62, D.W. = 1.2, 1969-1976 


icial debt service ratio 


GDSR* = (AMGFD* + INTGFD*)/X* 


Inge in reserves 


ARV* = CAB* + KAB* + KADJ* 


erves 


RV* = RV*, + ARV* 
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Other identities 


Gross domestic income 


GDY = GDP + TTADJ 


Gross national product 


GNP = GDP + NFY 


GDP per capita 
GDPPC (in Syrian pounds) = GDP/TP (in millions) 


Gross domestic saving 


IDS) = GID IP = (C 


Gross national saving 


NS = DS + NFY + NT 


Domestic investment saving gap 


DISG=7-— DS 


Appendix 


IDENTIFICATION OF SYMBOLS 


Variables 


AMGED amortization on public foreign debt 


G total consumption 

Cr food consumption 

Cg government consumption 
Cp private consumption 
CAB current-account balance 
CTG commodity trade gap 
DISG domestic investment saving gap 
DS domestic saving 

DV dummy variable 

D.W. Durbin-Watson statistic 
GD government deficit 

GDP gross domestic product 
GDPPC — GDP per capita 

GDSR official debt service ratio 


GDY gross domestic income 
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B public foreign borrowing 
D public foreign debt 
P gross national product 
aggregate gross domestic fixed investment 
sectoral gross domestic fixed investment; /= A, D, G, M, P, S, T 
‘GFD interest on public foreign debt 
index of average rainfalls (exogenous) 
B capital-account balance 
DJ capital adjustment (exogenous) 
aggregate demand for labour 
sectoral demand for labour; i= A, M, S, T 
total imports 
imports of type 7; i = FL (fuel), FS (foodstuffs), G (total goods), K (capital goods), 
NFS (non-factor services), O (other), R (raw materials), T (transport); Myrs and Mo 
are exogenous 
monetary base 
aggregate demand for money 
aggregate supply of money 
aggregate supply of labour 
net factor income (exogenous) 
net private capital flow (exogenous) 
national saving 
net transfers from abroad (exogenous) 
oil transit dues (exogenous) 
GDP price deflator 
domestic food price index 
AF domestic food imports price index (exogenous) 
import price index (exogenous) 
price index of import / (exogenous); see M; above 
export price index (exogenous) 
price index of export 7; see X; below 
5 production index of crude oil (exogenous) 
4 production index of textiles (exogenous) 


coefficient of determination (adjusted for degrees of freedom) 
government revenue 
reserves 
resource gap 
total population 
ADJ terms of trade adjustment 
unemployment 
unemployment rate 
total exports 
total exports, adjusted 
exports of type i; i = CN (cotton), CO (crude oil), G (goods), NFS (non- 
factor services minus oil transit dues), O (other), TNFS (total non-factor 
services), TX (textiles); Xen, Xnps, Xo, and X7pnps are exogenous. 
value added 
sectoral value added; ;= A, M, T, D,S 


CPE 


o 


Exogenous parameters 


investment growth rate of sector i; i= A, D, G, M, P, Sal 
share of sector 7 in investment 
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SCENT UNITED NATIONS PUBLICATIONS PREPARED BY THE 
DIVISION FOR INDUSTRIAL STUDIES, UNIDO 


World Industry in 1980 
Sales No. E.81.II.B.3. Price: $16.00 


The central theme of the eighth issue of the Industrial Development Survey, 
itled World Industry in 1980, is the restructuring of world industry. This 
me, analysed in several different contexts, draws upon a large volume of 
a from national and international sources (published and unpublished). The 
vey looks at the present structure of world industry and highlights the 
nges that have occurred since the 1960s. Changes in revealed comparative 
rantage are measured in over 130 specifically defined industries and a large 
nber of developed and developing countries. Case studies of specific 
ustrial branches—chemicals, iron and steel, engineering goods and food 
cessing—indicate differences in the nature of restructuring, as well as in the 
jlications for investment, product development and trade. Other related 
jects dealt with in this issue include energy requirements in the manu- 
turing sector and the pattern of energy-induced change in technology 
cesses and the role of the transnational corporation as an agent for 
ustrial restructuring. 


Structural Changes in Industry 
Sales No. E.81.II.B.2. Price: $5.00 


Structural changes in industrial production—both national and inter- 
ional—are in evidence throughout the world. Economists and policy-makers 
feveloped and developing countries alike are showing a growing interest in 
; multifaceted phenomenon and a large number of research papers have 
yeared in recent years, dealing with the restructuring process in individual 
intries and with the issues involved. 

This publication consolidates the major findings of UNIDO and others 
ng research in this field; it examines the issues involved in the restructuring 
| redeployment of industry and analyses past and future trends. Among the 
les covered are: . 

The emerging pattern of industrial production, trade and employment in 

developed and developing countries; 

The development priorities of developing countries; 
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The expected future development of industrial sectors in develop 
countries; 
The potential for the redeployment of industries to developing countri: 
the forms such a redeployment is likely to take and the obstacles it m 
encounter. 


The publication attempts to place all these issues in one context; it assess 
future developments in the international restructuring of industry and the 
implications for those concerned. With this in mind, it discusses policies ar 
actions that could facilitate the restructuring of world industrial producti 
without any major disruptions. 


INFORMATION FOR CONTRIBUTORS 


The Supervisory Panel of Industry and Development welcomes contribu- 
tions relevant to the stated aims and scope of the journal. Authors should 
contact the Supervisory Panel at the address given below. 


1. Articles may be submitted in English, French or Spanish and in 
two copies to: 
The Supervisory Panel of Industry and Development 
Division for Industrial Studies 
UNIDO, P.O. Box 300 
A-1400 Vienna 
Austria 


2. Articles submitted should contain original, unpublished work not 
being considered for publication elsewhere. 


3. The Supervisory Panel does not accept responsibility for loss of 
manuscripts. 


4. Manuscripts should be typewritten; all pages should be num- 
bered consecutively. 


5. The first page of the manuscript should contain the following 
information: 
The title 
aa The name and institutional affiliation of the author 
A summary of the article not exceeding 100 words 
The current address of the person to whom proofs may be 
sent 


6. Mathematical expressions should be numbered throughout the 
manuscript. If a derivation has been abbreviated, the full 
derivation should be presented on a separate sheet, which will 
not be published. 


7. Footnotes should be numbered consecutively throughout the 
text. References should include complete bibliographical data: 
author, full title of paper (or book), publisher, and place and date 
of publication. A reference to an article published in another 
journal should include that journal’s full title, as well as the place 
and date of publication, author, volume number, issue number 
and page numbers. See a current issue of /ndustry and Develop- 
ment for the style employed for footnotes and references. 


8. Illustrations and tables should be numbered consecutively 
throughout the text and provided with clear captions and labels. 


9. Fifty offprints of their articles will be made available to authors. 
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HOW TO OBTAIN UNITED NATIONS PUBLICATIONS 


United Nations publications may be obtained from bookstores and distributors 
throughout the world. Consult your bookstore or write to: United Nations, Sales 
Section, New York or Geneva. 


COMMENT SE PROCURER LES PUBLICATIONS DES NATIONS UNIES 


Les publications des Nations Unies sont en vente dans les librairies et les agences 
dépositaires du monde entier. Informez-vous aupres de votre libraire ou adressez-vous 
a : Nations Unies, Section des ventes, New York ou Genéve. 


KAK NOJY4UHTb H3AAHHA OPIFAHH 3AUWHH OB bBEAHHEHHDIX HAWLHA 


H3yzanna Oprann3saunnH O6beAHHeEHHbIX HauHA MOXKHO KYNHTb B KHHXKHbIX Mara- 
3HHaX H areHTCTBaX BO BCE€EX PaHOHaxX MHpa. HaBoguTe cnpaBKH O06 H3QaHHAX B 
BauleM KHH)KHOM Mara3HHe HH MHIUHTe NO agpecy: OpraHH3sayHA O6beqHHEHHbIX 
Hawunh, CekyHA no npogaxke H37aHHH, Hpro-Mopk unH Kenesa. 


COMO CONSEGUIR PUBLICACIONES DE LAS NACIONES UNIDAS 


Las publicaciones de las Naciones Unidas estan en venta en librerfas y casas 
distribuidoras en todas partes del mundo. Consulte a su librero o dirfjase a: Naciones 
Unidas, Seccion de Ventas, Nueva York o Ginebra. 


Printed in Austria Price: $US 8.00 United Nations publicatio 
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